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MporpamaHaByanbHOi AUCLUNAIHU

1. OnucHaBYanbHOI AUCLUUNAIHK, i MeTa, NpegMeT BUBYAHHA Ta pe3y/1IbTaTU HaBYaHHA

Jlucumiuiina

“dDizuka JaszepiB”

BUBYAE OPUPOSLy CBITJIOBOTO BHUIIPOMIHIOBAHHSA, OCOOJIMUBOCTI

BUMYIIICHOTO BUIIPOMIHIOBaHHS, MPOIIECH TeHepallii Jia3epHOro BUIPOMIHIOBAHHS B PE30HATOpI Ta
3aNIe)KHICTh MapaMeTpiB JIa3epHOT0 BUIIPOMIHIOBAHHS BiJl TEOMETPHUYHUX XapaKTEPUCTHK PE30HATOPA,
3aKOHHU MOLIMPEHHS Ta3ePHOT0 BUIIPOMIHIOBAHHS B IPOCTOPI, HOro (hOKyCyBaHHS Ta EPETBOPEHHSL.

O6’em xypey ckmanae 120 romun (4 kpeautn), 3 skux 18 rogun - aynurtopHi 3aHaTTa (nekmiiiai 10,
npakTuyHuX 4 Ta nadoparopHux 4) i 102 roguH BiJBOIUTHCS HA CAMOCTIHHY poOOTYy CTyJIEeHTa, a HOoro
BHUBUYCHHS 3aBEpUIYETbCA CKIaJaHHAM 3aiiky. Kypc cynpoBODKYeTbCS TEKCTOBUM MaTepiajioM 1
Mpe3eHTAaIlisIMU.

Merta BUBUEHHSI TUCLMILIIHU: 3aCBOEHHS CTy/I€HTaMU COCO0IB Ta METOAMKH BU3HAUEHHS T€OMETPUYHUX
napamMeTpiB JIa3epHOTO0 PEe30HATOpa; BHU3HAYEHHS IOTY)KHOCTI Jla3epa IEBHOIO THUIYy 3a 33JaHUMHU
napamMeTpamMH; BU3HAUEHHS PE30HATOPIB HA CTIMKICTh; BU3HAUEHHS XapaKTEPUCTHK JIA3ePHUX IyUKiB
c(OpMOBaHUX B CTIMKHMX Ta HECTIMKUX pe30HATOpax; BU3HAYEHHs PO3MOILTY IHTEHCUBHOCTI B mepepisi
JIa3€pHOTO MyYKa.
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[IpenmeroM BHMBUYEHHS AMCHUIUIIHK € (i3UYHI MPOLIECH Ja3epHOi TeHepalii pi3HUX THIIB Ja3epis,
3aJIOKHICTh TapaMeTpiB TEHEPOBAHOIO JIa3epHOTO MPOMEHS 3 yMOBaMH 30Y/KEHHS aKTHBHOTO
CEepeIOBUINA Ta XapaKTEPUCTUKAMHU PE30HATOPA.

IIporpamHi KOMIETEeHTHOCTI:

@K 1 3parHicTh aHaNi3y MarepiaiiB, KOHCTPYKIHA Ta MPOIECIB HA OCHOBI 3aKOHIB, TEOpil Ta METO/IB
MaTeMAaTUKH, IPUPOJTHUYNX HAYK 1 MPUKIIAJIHOT MEXaHIKH.

@K 12 3gaTHICTh OLIHIOBATH Ta KOHTPOJIIOBATH MapaMEeTPH KOHIEHTPOBAHUX JDKEpEN eHeprii mia dac
reHepaiii Ta nmpyu B3a€EMOJii BUIIPOMIHIOBAHHS 3 PEYOBHHAMHM Ta PO3POOIIATH pillIeHHS A 3a0€3MeUeHHS
iX cTabUTPHOCTI.

®K14 3paTHICTP TPOEKTYBATH CydacHE TEXHOJIOTIYHE OOJIATHAHHS 1 OCHAIICHHS U 3BapIOBAHHSA,
JIA3ePHUX Ta CTIIOPITHEHUX TEXHOJIOTIH.

IIporpamui pe3yJibTaTH HABYAHHA:

PH 9 3natu Ta po3ymiTH CyMiKHI ramysi (MEXaHIKy piIuH 1 rasiB, TEIUIOTEXHIKY, €JIE€KTPOTEXHIKY,
€JIEKTPOHIKY) 1 BMITH BHSBJISTH MUDKAMCLUMIUIIHAPHI 3B S3KM TPHUKJIAJHOI MEXaHIKM Ha pIBHI,
HEOOXI1THOMY JIJIsi BAKOHAHHS 1HIITUX BUMOT OCBITHBOI MPOTPaMH.

PH 19 Po3paxoByBaTu, OLIHIOBaTH Ta BUMIPIOBAaTH E€HEPreTHYHI, YacOBI Ta IPOCTOPOBI MapaMeTpu
BIUIUBY JIa3€PHOT0 BUIPOMIHIOBAHHS Ta KOHIIEHTPOBAHUX MOTOKIB €HEPrii HA PEUOBUHY AJIS 3/1MCHEHHS
TEXHOJIOT1YHUX OTeparliil.

PH 23 OntumanbHO 00HMpaTH, 3aCTOCOBYBATH, KOMIIOHYBATH 1 MEPEBIPATU TEXHIYHMM CTaH Ta pecypc
TEXHOJIOT1YHOTO OOJIaIHAHHS IJIs JJa3epHUX Ta (PI3UKO-TEXHIYHUX TEXHOJIOT1H

2. [lpepeKBi3anTu Ta NOCTPEKBI3UTU AUCLUNIHK (MicLe B CTPYKTYPHO-/IOTiUHIN CXeMi HaBYaHHA 3a
BigNoOBiAHOI0 OCBITHLOIO NPOrPaAMoL0)

JIist yCHiImHOTO 3aCBOEHHSI MaTepialy OCBITHROTO KOMIIOHEHTY HEOOXIIHI 3HaHHS, SIKI OJCPKYIOThCS
CTYJICHTOM Yy TIONEPEeNHIX Kypcax: 3araibHa (izuka (KBaHTOBa MexaHika); Bumia maremaruka, dizuka
B3a€EMO/Ii1 KOHIIEHTPOBAHUX MOTOKIB €HEPrii 3 PEYOBUHOIO.

3HaHHS, SKI OJEpXKaHO IIJl Yac BHUBYCHHS OCBITHBOI'O KOMIIOHEHTY, BHUKOPUCTOBYIOTBCS TIpH
MIPOXO/DKEHHI MEePEIMTUIOMHOI TIPAKTUKU Ta IIPU BUKOHAHHI JUTIIOMHOTO IPOCKTYBaHHS.

3. 3micT HaBYaNbHOI AUCUUNNIHU

Pozmin 1. BCTVYII

Tema 1.1: 3acTocyBaHHs CBITJIa, SK JpKeperna Tewia, JJIsl TEPMIYHHMX TeXHOJorid. CBITIONPOMEHEBE
3BapIOBaHHS.

CBITI0IPOMEHEBA TEXHOJIOIYHA YCTAHOBKA; IIPUHIIMIIOBA ONTUYHA CXEMA.

3ajeXHICTh  IIBMJKOCTI  HAarpiBaHHSA B1Jl KOHCTPYKTMBHHUX IapaMeTpiB  ONTUYHOI  CHUCTEMHU
CBITJIOIIPOMEHEBOI TEXHOJIOTIYHOI YCTaHOBKM. BuMorm mo Jpkepen CBITJIIa B CBITJIONPOMEHEBHUX
TEXHOJIOTTYHUX YCTAaHOBKaX.

Posgin 2 3AKOHM TEIUIOBOI'O BUITPOMIHIOBAHHS. TIOCTYJIATHM EWHIITEMHA -
®I3MYHI OCHOBHU JIA3EPHOI TEHEPALIIIL CBITIJIA.

Tema 2.1.3aK0HM TEIIOBOTO BUIIPOMIHIOBAHHS.

@di3uyHi SBUIIA, IPU IKUX BUHUKAE CBITIIO.

3aKOHU TEIJI0BOr0 BUIIPOMIHIOBAaHHS

Tennose BunpominioBaHHs 1 mpasuiio [Ipeso.

3akoH Kipxroda.

3akoH Credana —bonbimana.

3akoH 3MimieHHs Bina.

®opmyna BunpominioBanHs [nanka.

Tema 2.2. I[loctrynatu EifHirelina — ¢i3u4yHi OCHOBM J1a3epHOI reHepaltii cBiTIa.

IToctynaru ElHmnrelna.

CnextpanbHi koeditientu Eiinmreiina. Kontyp ninii nornmuanss (BunpomMintoBanss). upuna ninii.
MexaHi3M J1a3epHOi reHepariii cBiTia.

Po3ain 3. IIOTYXHICTb JIABEPHOI'O [TPOMIHHSA



Tema 3.1. ®@i3uuHi ABUIIA, IO CTBOPIOIOTH YMOBHU T'€HEpALlii J1a3epHOr0 IMPOMiHHS.

[HTEeHCHBHICTH CBITJIOBOT'O MTOTOKY.

3akon JlambepTa — byrepa — bepa.

[ToTy>XHICTh MOTIMHAHHS, KOS(IIIEHTH OTTUHAHHS 1 IMiICHIICHHS.

[Iponecu 3aceneHHss aTOMHUX (MOJIEKYJISIPHUX) PIBHIB.

OnThyHa HaKayka.

Ontuyne 30y KEHHS JIA3EPHOTO cepeIoBHIIA. 3-X 1 4-X piBHEBI CXeMH reHeparlii.
[IpuHuMnIOBa cxeMa ja3epa 3 ONTHYHOK HaKauKoIo.

30y KEHHS €IIEKTPOHHUM yIapOM.

[lepenaya 30y mKEHHS TPH MDKATOMHHX (MDKMOJIEKYJISIPHUX ) 3ITKHEHHSIX.

Po3cenenns piBHiB

CrioHTaHHI IEPEXOH.

Penaxcariiitni nepexoau.

[TicuneHHs CBITJIIOBOTO MydYKa P MOT0 MPOXOHKEHH1 B 30y/PKEHOMY aKTUBHOMY CEPEIOBHIII.

KoedirmienT miacuienHs ciiaboro CUrHally CBITJIOBOTO ITydKa.

KoeoimienT migcuieHHd nydyka OpuU HOro MPOXOPKEHHI B 30y/HKEHOMY aKTHUBHOMY CEPEIOBHILL,

IHTEHCUBHICTh HACUYEHHSI.

Tema 3.2. [ToTyXHICTb JJa3€PHOTO IPOMIHHSI.

[ToTyXHICTb JJa3epHOTO MPOMIHHS.

Bbananc noTyKHOCTI Py CTalliOHApHINA reHeparti.

[ToTyXHiCTB, IKa TEHEPYETHCS AKTUBHUM CEPEIOBUIIIEM.

[ToTyXHICTb IIKIIJTUBUX BTPAT.

[ToTyXHICTb J1a3epHOTO MPOMIHHS.

POSpﬂXYHOK k I CTPUIKHA 3 IIJIOCKOMMapaJICJIbHUMHA JA3CPKAJIbHUMHU TOPISIMU.

3aJIe)XHICTh TOTYKHOCTI JlazepHoro nmpomiHHs Bix KO 1 kr.

[Turoma moTyxHicTh TeHeparii JazepHoro nmpoMinas. KK]I mazepnoi rerepariii. J[o6poTHICT J1a3epHOTO
pe3oHaTopa.

PO31JI 4. TEOPIA JIABEPHUX ITYYKIB.

Tewma 4.1. Iatepdepenis 1 nudpakiiis cBitia. popMyBaHHS Ja3epHOTO MydKa B pe30HATOPI.
[aTepdepeniis cpitia

CeitnoBa xBwis. JlonaBanHs konuBaHb. KorepeHTHICTH 1 iHTEp(EpeHIlisl KOJIHBaHb.
JlonaBaHHs KoyiuBaHb. [HTepdepeHilist XBUIb.

CTBOpEHHSI KOTEPEHTHUX XBUJIb B ONTHIII.

YacoBa KOrepeHTHICTb.

Judpaxiist cBiTia.

ITpunnun [roirenca — Openens.

3acrocyBaHHs npuHIMIY [ toiireHca — @penens.

3onu Openens. [IpsamoniniliHe TOMIMPEHHS CBITIA.

[IpocTopoBa KOTepeHTHICTb.

dopmyBaHHS JTa3€PHOTO MyYKa B PE30HATOPI.

CTiiiKi 1 HECTIMKI pe30HaTOPH. YMOBA CTIHKOCTI.

Tema 4.2. BnacTuBOCTI J1a3epHOro Mmy4ka, c)OpMOBAHOTO B CTIMKOMY pe30HATOPI.

I"ayciBCbKHil MydOK, HOTO MapaMeTpH 1 BIACTHUBOCTI.

3MiHa mapaMeTpiB rayciBCbKOro IMy4Ka IpH MOIIMPEHHI B IPOCTOPI.

[TapameTpu rayciBcbKoro mydka, chopMOBaHOTO B CTIHKOMY pe30HaTOPI.

KommiekcHui mapaMeTp rayciBCbKOro my4ka i Horo BIaCTUBOCTI.

3anexHICTh MapaMeTpiB rayciBCbKOTO IMy4yKa BiJl T€OMETPUYHUX MapaMeTpiB CTIMKOro pe3oHaropa, B
SKOMY BiH (DOPMYETHCSL.

Tunu KoMuBaHb BUCOKMX MOPSIIKIB.

®dokycyBaHHS JIA3€PHOrO MyyKa, CPOPMOBAHOI0 B CTIHKOMY PE30HATOPI.

Tema 4.3. BnactuBOCTI Ja3epHOro my4ka, COpMOBaHOTO B HECTIHKOMY pE30HATOPI.
XiJ MpOMEHIB y HECTIHKOMY PE30HATOPI.



MeTou BUBEJICHHS T€HEPOBAHOTO JIA3EPHOI0 My4Ka 13 HECTIMKOTO Pe30HATOPA.

3MiHa mapamMeTpiB JIa3epHOro MyyYKa HECTIHKOTO pe30HaTOpa IMPHU MOITUPEHHI B IIPOCTOPI.
30Ha reHepariii 1 30Ha MiJCUIICHHS.

KoedimienT pamianiiHuX BTpaT B HECTIHKOMY pe30HATOP1

dokycyBaHHS JIA3€PHOTO ITyYKa, CPOPMOBAHOTO B HECTIIIKOMY pe30HATOPI.

[TonoxeHHs TOPJIOBUHU C(OKYCOBAHOTO ITyUKa.

Hudpakmis Opaynrodepa.

Hudpaxmis @paynrodep npu BUXO/1 Ta3epHOro MydKa i3 HECTIHKOro pe3oHaTopa.
Po3nonin iHTEHCHMBHOCTI B MiHIMaJIbHOMY Tepepi3i C(OKYCOBaHOTO Iyd4Ka, MiHIMAJIbHHNA pPO3MIp
c(hOKYCOBAHOTO ITyYKa.

P0o306ikHICTh Ta3epHOTr0 MyyKa, CPOPMOBAHOTO B HECTIMKOMY PE30HATOPI.

Tema 4.4. [TopiBHSIHHA TapaMeTpiB c(hOKYCOBAHUX

Ja3epHUX yUYKiB, CPOPMOBAHUX Yy CTIIKOMY 1 HECTIMKOMY PE30HATOpaXx.

BifHomIeHHs BEIMYMH TYCTHHM MOTYXHOCTI Ha OCl C)OKYCOBaHHMX Ja3epHUX Iy4KiB, COPMOBAHHUX B
criiikomy ( TK TEMOO0) i HecTiiikoMy pe30oHaTOpax.

BinHomieHHs cepefHiX 3HAa4€Hb I'yCTHHHU MOTYXKHOCTI B TOPJIOBHHI C(OKYCOBAaHUX JA3€pHUX IYUKiB,
chopmoBanux B crilikomy ( TK TEMO0) 1 HecTilikoMy pe30oHaTopax.

BinHomieHHs cepefHiX 3HAa4YeHb I'YCTHHHU IOTYXKHOCTI B TOPJOBHHI C(OKYCOBAHHX JIA3€pHUX IYUKiB,
chopmoBanux B criikomy (TK TEMnm) 1 HecTiiikoMy pe3oHaTOpax.

BrnuB koncTpykTuBHUX napameTpiB CP 1 HP Ha po301HICTh J1a3epHOro Mmydka 1 Horo moTy>KHiCTb.

Tewma 4.5. [lepemnaua cBITIIOBOTO MyYKa MO CBITIOBOJIOKHY.

Bbynosa cBitnoBonokHa. Xia CBITJIOBOTO MTy4Ka MO CBITJIOBOJIOKHY.

['pannynMii KyT 301’KHOCTI C(POKYCOBAHOTO ITy4Ka NMPU BBEJEHHI MO0 B CBITJIOBO/.

OnTuyHi CXeMHM JIa3epHUX TEXHOJOTNYHMX YCTAaHOBOK 3 IepeJadero IpPOMIHHS 3a JO0IOMOIOI0
CBITJIOBOJIOKHA.

Po3paxyHOK ONTHYHOI CUCTEMM NPHUCTPOIB BBOMY JIA3€PHOIO IMPOMIHHS B CBITJIOBOJIOKHO, BHBOAY 13
HBOT0, 1 (POKyCyBaHHS Ha 0OpOOITIOBaHY JETalIb.

Tema 4.6. Y3aranbHeH1 XapaKTEpUCTUKH JIA3€PHOTO MTyYKa.

Crana mepeTBOpEHHs MMydKa 1 MOKa3HUK SIKOCT1 my4ka. [ mnOuHa 4iTKOCTI.

J1o siK0oi MakCHMaJIbHOI TeMIIepaTypy MOXHa HarpiTi abCOJIFOTHO YOPHE TLIO JIA3€PHUM IIPOMIHHSM.

PO31JT 5. CO2-JIA3EP.

Tema 5.1. ®i3uuni sBuma 1 Pi3uKO-TeXHIYHI 3ac00M 30y KEHHS akTUBHOTO cepenoBuiia CO2-nazepa.
CrpykTypa KoJuBHUX piBHIB MoJiekys CO2 1 a3ory.

[Tporiecu 30y mKeHHS 1 po3ceeHHs KOTMBHUX PiBHIB Mojiekynn CO2

Hacenennocti nazepuux piBHiB Mosiekyau CO2 mif yac reneparii.

Tnirouuit po3psi.

3aneXHICTh HANpYrd Ha MDKEIEKTPOJAHOMY IMPOMIDKKY BiJl BIICTaHI MDK eJekTpoaaMu. MexaHizm
MPOTIKaHHS CTPyMYy B Tiitouomy po3psiai. Tepmiuna HepiBHOBaXxHICTh mia3Mu. Lllo oOmexye nonepeuni
po3Mipu 1mo3uTuBHOrO croBna? HopmansHa rycTuHa cTpyMy Ha karoai (aHomi).HecTifikocTi Tiitoyoro
po3psLy.

Tema 5.2. JIazepH 3 TEIUIONPOBIAHUM OXOJIOKEHHSM.

3aneXHICTh MOTYXHOCTI TeHepalii BiJi FeOMeTpUYHUX IapaMeTpiB TEIUIONPOBIIHO OXOJIOAXKYBAHOTO
nasepa.

OnnokaHanbHi 1 OararokaHanbHi TpyOuaTi CO2 5azepu: KOHCTPYKIs, MapaMeTpu pe3oHaropa,
TEOMETPHYHI XapaKTEPUCTUKHU JIa3€pPHOTO TMydka. MeToau oJAep:KaHHS KOT€PEHTHOrO0 MPOMIHHS
OaraTokaHaIBHUX JIa3epiB.

CO2 nazep 3 TEIJIOMPOBIIHUM OXOJIOHKEHHSM IJIaHAPHOT KOHCTPYKIIi: Oy70Ba, MapamMeTpu pe3oHaropa,
TreOMEeTPHYHI XapaKTePUCTUKH JIA3€PHOTO MydKa.

Tema 5.3. CO2-na3epu 3 KOHBEKTUBHUM OXOJIO/>KEHHSM.

[TopiBHsiibHI  eHepreTHyHi XapakTepucTuku CO2-nma3zepiB 3 TEIUIONPOBIAHUM 1 KOHBEKTUBHUM
oxoJo/pkeHHsAM. HaOmmkeHnii po3paxyHOK MOTYXKHOCTI JiazepHoro BumpomiHtoBaHHs CO2-maszepa 3
KOHBEKTUBHUM OXOJIOJ[KCHHSIM.



Pe3onaropu na3epiB 3 KOHBEKTMBHUM OXOJIOPKEHHsIM. JIa3epu 3 OCHOBOIO Ta MOMEPEYHOI0 MPOKAYKOIO;
reOMETPUYHI XapaKTEPUCTUKH X JIa3epHUX ITYUKiB.

Enexrponni cuctemu B CO2 — nazepax, sk METOAH OOPOTHOU 3 HECTIMKOCTSMH TIIFOYOTO PO3PSIY.

biiok — cxema CO2 nazepa 3 KOHBEKTUBHUM OXOJIOJKEHHSIM.
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HaBuYanNbHUW KOHTEHT

5. MeToauKa onaHyBaHHA HaBYa/ibHOI ANCLUNNIHU(OCBITHBOrO KOMMNOHEHTA)
Kinpkicts roanu
HA3BA PO3JIIJIIB I TEM Beworo B Tomy umchi
Jlexmii | IlpakTmusi Jla6opatopri | CPC
3aHATTS pobotu
PO311JI 1. BCTVII
Tema 1.1: 3actocyBaHHS CBiTJa, SIK JDKEpela Tera, 3 1 2
JUIs  TePMIYHHX  TeXHOJOrid. CBiTIonpoMeHeBe
3BapIOBAHHS.
PO3 11 2 3AKOHU TEITJIOBOI'O
BUITPOMIHKOBAHHAI. IIOCTVYIJIATHU

EMHINTEMHA — ®I3UMYHI OCHOBU JIA3EPHOI




TEHEPALIT CBITJIA.

Tema 2.1. 3aKOHH TETUIOBOTO BUIIPOMi-HIOBAHHS. 8 1 1 5]

Tema 2.2. [Tocrynaru EitHmreiina — Gi3udHi OCHOBU 8 1 1 6

Ja3epHoi reHeparii cBiTia.

PO3JI 3. IOTYXXHICTb JIASEPHOI'O

ITPOMIHH

Tema 3.1. ®i3u4Hi SIBUIIA, IO CTBOPIOIOTH YMOBH JJISI 9 1 1 7

reHeparlii Ja3epHOro MPOMIHHSL.

Tewma 3.2. [ToTyXHICTh JTa3€PHOTO IPOMiHHSI. 8 1 1 6

PO3/11JI 4. TEOPISI IASEPHUX ITYUKIB.

Tema 4.1. Intepdepenuis 1 fudpakiis cBiTiIa. 8 1 1 6

dopmyBaHHSI JIA3EPHOT'O ITyYKa B PE30HATOPI.

Tema 4.2. BnactmBocTi  Jla3epHOro  MydKa, 8 1 7

c(OpMOBAHOT0 B CTINKOMY pE30HATOPI.

Tema 4.3. BrnactmBocTi  JIla3epHOro  IydYKa, 7 1 6

c(hOpMOBAHOT'0 B HECTINKOMY p€30HATOPI.

Tema 4.4. TlopiBHsSHHS napaMeTpiB c(HOKYCOBaHUX 7 7

Ja3epHUX MYYKiB, CPOPMOBaHMX Yy CTIHKOMY 1

HECTIMKOMY pe30HaTOpax.

Tewma 4.5. [lepenaua cBITIOBOTO MydKa 1Mo 6 1 5

CBITJIOBOJIOKHY.

Tema 4.6. V3araapHeHi XapaKTEPHCTUKH JIa3epHOTO 9 1 8

yYKa.

PO3JI 5. CO.-JIA3EP.

Tema 5.1. ®i3uuni saBuA 1 Pi3UKO-TEXHIYHI 3aCO0N 7 1 6

30ymKkeHHs akTuBHOTO cepenoBuiia CO.-masepa.

Tnirounit po3psi.

Tema 5.2. Jlazepu 3 TETIOTIPOBITHUM 7 1 1 5

OXOJIOJKEHHSIM.

Tema 5.3. CO,-nazepu 3 KOHBEKTUBHUM 7 7

OXOJIOJKEHHSIM.

MKP 2 2

Buxonaunns PI'P 10 10

3aiik 6 6
BCbOI'O 120 | 10 4 4 102

JIEKLIMHI BAHATTA

PO3A1JI 1. BCTYII

1. Tema 1.1: 3acrocyBaHHsl CBiTJIa, SIK /Kepesa TeIlua, JJIsi TePMIYHHUX TeXHOJOTII.
CaiTionpomeHese 3BaplOBaHHS.

Jleknisa 1. CpiTionmpoMeHeBa TEXHOJOIIYHA YCTaHOBKA; MPUHIMIIOBA ONTHYHA cxema. llIBuakicTh
HarpiBaHHs. 3aJieKHICTh IMIBUJIKOCTI HarpiBaHHs BiJl KOHCTPYKTHUBHHMX HapaMeTpiB ONTHYHOI CHCTEMH
CBITJIOIIPOMEHEBOI TEXHOJIOT1YHO1 YCTAaHOBKH.

Jliteparypa: [1]

PO3/ILJT 2 3AKOHHM TEILIOBOT'O BUIIPOMIHIOBAHHS. TTIOCTYJIATH EMHINTEAHA —
®I3UYHI OCHOBH JIASEPHOI TEHEPAIIIL CBITJIA.




Tema 2.1.3aK0HH TeN10BOro BUNPOMIHIOBAHHS.

Jlekuis 2. ®i3uuHi sBUIIA, IPU TKAX BUHUKAE CBITJIO.

3aKOHM TEIJIOBOTO BUIIPOMIHIOBAHHS: TEIUIOBE BUIPOMiHIOBaHHS 1 mpaBuio I[IpeBo; 3akoH Kipxroda;
3akoH Ctedana —bonpumana; 3akoH 3MimeHHs Bina; ¢popmyna BunpomintoBanss [lnanka.

Jliteparypa: [1, 5]

Tema 2.2. Iloctynaru Eiinmreiina — (pisu4Hi 0CHOBM J1a3epHOI reHepauii cBiTia.

Jlekuis 3. Tunu nepexoniB B atomax i monekynax. [Tocrynaru Eitamreiina.

Cnexrpanbai koedimientu Elinmreiina. Kontyp ninii nornuHanss (BunpoMintoBanus). lupuna minii.
MexaHi3M J1a3epHOi reHepartii cBiTia.

Jliteparypa: [1, 3, 5]

PO341JI 3. IOTYKHICTbD JIASBEPHOI'O TIPOMIHHSA

Tema 3.1. ®@i3nuHi ABUIIA, 1110 CTBOPIOIOTH YMOBH I'eHepallii J1a3epHOro NPOMiHHS.

Jlekuiss 4. IHTEHCHBHICTH CBITJIOBOro MOTOKY. 3akoH JlamOGepra — byrepa — bepa. IloTyxHicTh
MOTJIMHAHHS, Koe(]ilieHTH moriauHaHHs 1 miacwieHHs. [lpouecu 3aceneHHs aTOMHUX (MOJIEKYJISIPHUX)
piBHIB. OnTtryHa Hakayka. OnTtudHe 30YyDKEHHS JIa3€pPHOTO CepeloBMINA. 3-X 1 4-X pPIBHEBI CXeMH
rerepamnii. [IpuHIKIIOBa cXema Ja3epa 3 ONTHYHOK HAKAYKOI. 30YKEHHS E€IEKTPOHHHM YIapOM.
[lepenaua 30yKeHHS IPU MDKATOMHUX (MDKMOJIEKYJIIPHUX ) 31TKHEHHSIX. Po3cenieHHs piBHIB: CIIOHTaHHI
Mepexo/in; pesakcaliiHi Mepexou.

Jlitepatypa: [1, 5]

Tema 3.2. IloTyKHiCTh 1a3¢pHOIr0 NPOMIHHS.

Jleknisi 5. IligcuieHHs CBITIOBOTO IMy4yka TpU HOT0 MPOXOKEHHI B 30yHKEHOMY aKTHBHOMY
cepenoBHUIlli: KOEQIIIEHT IMiJACUICHHS CIa00ro CHUTHAJIY CBITIIOBOTO ITydYKa; MJil0uuid Koe]ilieHT
MIJICHJICHHST Ty4YKa TpH HOTO TMPOXOKEHHI B 30Y/HKEHOMY aKTHBHOMY CEpPEOBHII, IHTEHCHUBHICTh
HacuueHHsA. [IOTyXHICTh J1a3epHOTO TPOMIHHS: OajaHC TMOTY)XHOCTI TPH CTaIllOHApHIM TeHepalrii;
MOTYXHICTb, SIKA T€HEPYETHbCSI AKTUBHUM CEpPEAOBHUIIEM; MOTYKHICTh MIKIIJIMBUX BTPAT; MOTY)KHICTh
Na3ePHOr0 IPOMiHHSA. PO3paxyHOK k st CTPHIKHS 3 IIOCKOMAPaIeTbHIMHU J3ePKaTbHIMU TOPIMH.
3aneKHICTh MOTY)KHOCTI J1a3epHOro mpominas Bix ko i K. ITuToMa HOTY>KHICTH reHeparlil J1a3epHOro
npominnsa. KKJ]I nazepnoi reneparii. JloOpoTHICTB 1a3epHOT0 pe30oHATOpAa.

Jliteparypa: [1-5]

PO3ALJI 4. TEOPIA JIABEPHUX ITYYKIB.

Tema 4.1. InTtepdepenuis i quppakuis cBitTaa. GopMyBaHHS JIA3€PHOT0 NMYYKA B Pe30HATOPI.
Jlekniss 6. InTepdepenmis cBitma: CaitioBa xBuisd. JlomaBaHHS KoJduMBaHb. KorepeHTHICTH 1
iHTepdepeHIlis KonuBaHb. JlogaBanHs KonuBaHb. IHTepdepenis xBuib. CTBOPEHHS KOT€PEHTHUX XBUJIb
B ontuii. YacoBa xorepeHTHicTh. Judpakuis cBitna: [lpunnun [roiirenca — ®penens. 3acTocyBaHHS
npuHnuny [toiirenca — @Openens. 3oaun Ppenens. [Ipsmoniniiine nomupenHs cBiTia. [Ipoctoposa
KOrepeHTHICTh. DopMyBaHHs Ja3epHOTo Mydka B pe3oHaropi. CTiliki 1 HecTiiiki pe3oHaTOpH. YMOBa
CTIMKOCTI.

Jlitepatypa: [1-5]

Tema 4.2. BaacTuBocTi J1a3epHOro nmy4ka, c(popMoBaHOro B CTiHKOMY pe30HATOPI.

Jleknis 7. ['ayciBcbkuii mMy4oK, HOro mapaMeTpH i BIACTMBOCTI. 3MiHa MapaMeTpiB rayciBCbKOIrO Iydka
npu nomwupeHHi B mpoctopi. Kyt posOikHOCTI rayciBebkoro mnyuka. KondokanbHHI mapamerp
rayciBCbKOro Mmydka. THUNM KOJMBaHb BHMCOKMX mopsaakiB. [lapamerpu rayciBCbKOro Iyuka,
cOopMOBaHOIO B CTIIIKOMYy pe30HATOpi: KOMIUIEKCHUIM mapamMeTp rayCiBCbKOro Imy4yka 1 Horo
BJIACTUBOCTI; 3aJIEXKHICTh IapaMeTpiB TayCIBCHKOIO IydyKa BiJI M€OMETPUYHMX MHapaMeTpiB CTIHKOro
pe30HaTopa, B AIKOMY BiH (POPMYETHCS.

Jlitepatypa: [1-5]
Tema 4.3. BaacTuBocTi j1a3epHOro my4yka, cpopMoBaHOI0 B HECTiHKOMY pe30HATOPI.

Jlekuis 8. Xin npomeHiB y HecTilikomy pe3oHaropi (HP). 36inbmienns Hectiiikoro pezonaropa. Metoau
BUBEJICHHS '€HEPOBAHOI'O JIA3€PHOr0 IydKa 13 HECTIHKOro pe3oHaTopa. 3MiHa MapaMeTpiB JIa3epHOTO
My4YKa HECTIHKOro pe3oHaTopa MpH noumpeHHi B npoctopi. Koedimient pagianiiHux BTpaT B HECTIHKOMY



pe3onaropi. DoKycyBaHHS Ja3epHOro Myd4ka, c(OPMOBAHOTO B HECTIMIKOMY pE30HATOPI: MOJOKECHHS
TOPJIOBHHHU C(OKYCOBAHOTO MyYKa.

Jliteparypa: [1, 3, 5, 7]

Jlekuia 9. [ludpakuis Dpaynrodepa. dudpakuis Ppaynrodepa mpu BHXOII JIA3EPHOTO MyuyKa i3
HECTIKOTO pe3oHaropa. Po3mopin iHTEHCHBHOCTI B MiHIMaTbHOMY IMepepi3i CPOKYCOBAHOTO IydYKa;
MiHIMaIBHUH po3Mip cdokycoBanoro myuka. Po30DKHICTE Ja3epHOro Imydka, c(HOpMOBAHOTO B
HECTIHKOMY pe30HaTOPi.

Jliteparypa: [1, 5]

Tema 4.4. IlopiBHAHHS apaMeTpPiB c(hOKYCOBAHUX

JIa3epHHUX NYYKiB, cpOpMOBaHNX Y CTIHKOMY i HeCTiiKOMy pe3oHaTopax.

Jlekuis 10. BigHomieHHS BENMYMH TYCTHHHM TOTYXHOCTI Ha OCi C(OKYyCOBaHHMX JIa3epHHX ITyUKiB,
chopmoBanux B cTiiikomy ( TK TEMoo) 1 HecTiiikoMy pe3oHaTOpax.

BinHomieHHs cepeaHiX 3HAa4YeHb I'yCTHHHU IOTYXKHOCTI B TOPJIOBHHI C(OKYCOBAHHX JIA3€pPHUX IYUKIiB,
chopmoBanux B cTiiikomy ( TK TEMoo) 1 HecTiiikoMy pe3oHaTOpax.

BinHomieHHs cepefHiX 3HAa4€Hb T'yCTUHU MOTYKHOCTI B TOPJOBHHI C(OKYCOBAHUX JIA3€pPHUX IYUKIiB,
chopmoBanux B criiikoMmy (TK TEMnm) 1 HecTilikoMy pe3oHaTOpax.

BrnuB koHcTpykTuBHUX napameTpiB CP 1 HP Ha po301xHICTh J1a3epHOro Mmydka 1 Horo moTy>KHICTb.
Jliteparypa: [1, 3, 5]

Tema 4.5. Ilepenaya cBITJIOBOro Ny4YKa 1o cBiTJIOBOJIOKHY.

Jlekuis 11. BynoBa cBiTioBoJOKHA. XiJ CBITJIOBOIO IydyKa IO CBITJIOBOJIOKHY. ['paHUYHMN KyT
30DKHOCTI C(OKYCOBAaHOTO Tydyka TMpH BBEIEHHI HOro B CBITJIOBOJA. ONTHYHI CXEMHU JIa3epHHUX
TEXHOJIOTIYHUX YCTaHOBOK 3 TIepejaueio MPOMIHHS 3a JOTIOMOTOIO CBITJIOBOJIOKHA.

Po3paxyHOK ONTHYHOI CUCTEMH NPHUCTPOIB BBOMY JIA3€PHOIO IMPOMIHHS B CBITJIOBOJIOKHO, BHBOAY 13
HBOT0, 1 (POKyCyBaHHS Ha 0OpOOIIIOBAHY JETANIb.

Jliteparypa: [1, 2, 5]

Tema 4.6. Y3arajibHeHi XapaKTepPUCTHKH JIa3ePHOT0 My4Ka.
Jleknist 12. Crana mepeTBOpEeHHS MydKa 1 MOKa3HUK SKOCTI mydka. [ mmOnHa 4iTKOCTI.
J1o sik0i MaKCUMaJIBHOT TEMIIepaTypy MOXHA HATrPiTH a0COIFOTHO YOPHE TLJIO JTA3€PHUM IPOMIHHSIM.

Jliteparypa: [1, 3]

PO31JI 5. CO2-JIA3EP.

Tema 5.1. ®i3uuni aBuma i Pizuko-rexHiuHi 3acodu 30y1:KeHHSI AaKTHBHOrO cepeaosuima CO:-
Jazepa.

Jleknia 13. Crpykrypa xonuBHHMX piBHIB Mojekyad CO:z i azory. IIponecu 30yKeHHS 1 po3CeleHHs
konuBHUX piBHIB Monekynu CO2  Hacenennocti nazepHux piBHiB Monekynu CO; miJ yac renepariii.
Jlirepatypa: [1-5]

Jlexuisi 14. Tnirouuii po3psi.

3aneXHICTh HAMpYrd Ha MDKEJICKTPOAHOMY IMPOMDKKY BiJ BiJICTaHI MDK eJleKTpoaaMu. MexaHi3m
MPOTIKAHHS CTPYMY B TIiI04OMY po3psiii. TepmiuHa HepiBHOBaXkHICTh maa3Mu. Llo oOMexye nmonepeyuHi
po3Mipu mo3uTUBHOTO cToBNa? HopMasnbHa rycTHHa CTpyMy Ha karoai (aHoni). HectilikocTi Tiito4oro
po3psy.

Jliteparypa: [1-3, 5]

Tema 5.2. Jlazepu 3 TenJIONPOBIAHMM OXO0JIOIKEHHSAM.

Jleknia 15. 3anexHiCTh NOTYXHOCTI TeHepalii BiJ T'€OMETPUYHUX MapaMeTpiB TEMJIONPOBIIHO
OXOJIO/PKYBaHOTO JIa3epa.

OnnokaHanbHi 1 OaratokaHanpHi TpyOwari CO2 mna3epu: KOHCTPYKIisf, MapaMeTpu pe3oHaropa,

TEOMETPHYHI XapaKTEPUCTUKH JIa3€pPHOTO TMydka. MeToau oOJAepKaHHS KOT€PEHTHOrO0 MPOMIHHS
OaraTokaHAIBLHUX JIa3€PiB.
Jlitepatypa: [1, 2]



Jleknisa 16. CO; na3zep 3 TEIUIONPOBIAHUM OXOJIO[KEHHSM IUIaHAPHOI KOHCTPYKLIi: OymoBa, mapameTpu
pe30oHaTOpa, FTeOMETPUYHI XapaKTEPUCTUKH JIa3epHOTO ITyYKa.
Jliteparypa: [1, 4].
Tema 5.3. CO2-s1a3epH 3 KOHBEKTUBHUM 0XOJIO/KEHHSM.
Jlekuis 17. [lopiBHsIbHI eHepreTnyHi XapakTepucTuku CO2-11a3epiB 3 TEIJIONPOBITHIM i KOHBEKTHBHUM
oxoJo/pKeHHsAM. HabmkeHuid po3paxyHOK IOTY>KHOCTI JiazepHoro BumpomiHioBaHHs COz-mazepa 3
KOHBEKTHBHHM OXOJIOJKCHHSIM.
Jliteparypa: [1, 5]
Jlekuisi 18. Pe3onaTopu na3epiB 3 KOHBEKTHBHUM OXOJIO/DKEHHSM. Jlazepn 3 OChOBOIO Ta MOIMEPEYHOIO
MIPOKAYKOI0; TEOMETPUYHI XapaKTEPUCTUKHU iX Ja3epHUX IMyUKiB.
Enexrponni cucremu B CO2 — nazepax, ik METOU OOpPOTHOU 3 HECTIMKOCTSAMU TIFOUOTO PO3PSIIY.
biok — cxema CO2 na3epa 3 KOHBEKTUBHUM OXOJIOJIPKEHHSIM.

Jliteparypa: [1,3, 5]

[NPAKTUYHI 3AHATTA

[IpakTiyHi 3aHATTS HANpaBlieHI Ha 3aKpIIJICHHS 1 BUKOPUCTAHHA OTPUMAaHUX 3HAHb IS
pPO3paxyHKIB TMapaMeTpiB JIA3€pPHOTO MPOMIHHSA, TEHEPOBAHOIO IEBHOTO THUITY JIa3epaMH 13 3aJaHUMHU
KOHCTPYKTUBHUMHU XapaKTePUCTUKaMHU, a TAKOXK 3BOPOTHY 3a/ady: XapaKTEepPUCTUKU KOHCTPYKTHUBHHUX
CKJIaJIOBUX JIa3epiB, sIKI MOBUHHI F'€HEPYBATH JIa3epHE MPOMIHHS 331aHUX MapaMeTpiB.

Temn IMPAKTUYHUX 3aHATH:

1. TTobynoBa 300pakeHb B OTTHIILI.

2. Po3paxyHOK I'YCTHHHM MOTY>KHOCTI B TUIOIIMHI 300pa)KEHHS JDKEpea CBITIa Pi3HUX CBITIONMPOMEHEBUX
YCTaHOBOK.

3. OnHOPIAHICTH 30y IPKEHHS aKTUBHUX €JIEMEHTIB TBEPAOTIILHUX J1a3ePiB.

4. Po3paxyHOK TOTYXHOCTI T€Hepallii Ja3epHOro MPOMIHHS TBEPIOTUIPHUMHU Ta Ta30BHMH Jia3epaMu:
PO3paxyHOK ONTUMAJIBHOTO KOEQili€eHTa BIAOUTTSA BUXIAHOTO J3€pKaja Ta MOTYXKHOCTI T'€HEPOBAHOTO
JIA3epHOTO MPOMIHHSA Jla3epa 13 3aJaHUMHU PO3MipaMH aKTUBHOTO CEPEOBHUINA IO JaHUM KoedillieHTa
IIJICUJICHHS CJ1a0KOro CUTHAITY, IHTEHCUBHOCTI HACHYECHHS 1 Koe(illieHTa MK IJTMBUX BTPaT.

5. 3HaxoKeHHsI TapaMeTpiB JIa3epHOro Iydka (KOH(POKAIBHOTO Tapamerpa, MOJO0KEHHS TOpPIOBUHH
My4YKa, MOJIOBOTO CKJIaay, CTaJIOl TEPETBOPEHHS ITydyka), cOpMOBAHOTO B CTIMKOMY pe3oHaTopi i3
3aJJaHIMHU KOHCTPYKTUBHUMH ITapaMeTpaMH, i 3BOPOTHA I[bOMY 3a]1aua.

6. 3Haxo/DKeHHS NapaMeTpiB Ja3epHOro Imydka (KyTa po30LKHOCTI, JiamMeTpa Iydka, 30UIbIICHHS
pe3oHaTopa, CTajoi MEepeTBOPEHHs Iydka), c()OPMOBAHOTO B HECTIKKOMY pPE30HATOpI i3 3aJaHUMHU
KOHCTPYKTHBHUMH ITapaMeTpaMu, 1 3BOPOTHA IbOMY 3a/1a4a.

7. Po3paxyHOK ONTHYHOI CHUCTEMH Iepenadi JIa3epHOTo MPOMIHHS IO CBITJIOBOJOKHY BiJ Jia3epa Jo
00poOroBaHoOi eTati.

8. PoszpaxyHok PreH i1 koedirieHTa BiIOUTTS BUXITHOTO JI3€pKaja rBUX TPyOUaCTOro 0JIHOKaHAILHOTO
CO2 nazepa 3 TEIIONPOBITHUM OXOJIOKEHHSIM.

9. Po3paxyHOK mapamMeTpiB pe3oHaTopa Jiazepa Uil TEeXHOJIOTIYHOTO YCTAaTKyBaHHS, MPU3HAYEHOTO IS
00poOKH JJOBrOBUMIPHHUX BHUPOOIB.

JIABOPATOPHI 3AHATTA
JIaGopatopHi poOOTH HampaBJeHI Ha 3aKpPIMJICHHS 1 BUKOPUCTAHHS OTPUMAHMUX 3HAHb JJIS CBLIOMOTO i
LIeCIPSIMOBAHOrO BUOOPY JazepiB 1 (OKyCyBaHHsS iX JIa3€pPHOTO Iy4YKa Uil BUKOHAHHS KOHKPETHHX
TEXHOJIOTIYHHX 3a/1ay.



Temu nabopatopHuX pooiT:

Po6ota 1. JlocnimkeHHs 3aKOHIB MOIMIUPEHHS, 3aJIOMJICHHS, BiIOUTTS cBiTiIa. B3aemois
JIa3€pHOTO BUITPOMIHIOBAHHS 3 CEPEJOBUIIIAMH 3 PI3SHUMHU KOe(]illieHTaMU 3aTOMJICHHSI.

PoGora 2. JlocnimkeHns nporeciB 30y KEHHS Ta TeHepallii TBEpJOTIIBHUX CTPHIKHEBHX JIa3€PiB 3
TIOJHUM HaKadyBaHHSIM, BUBYCHHS 0COOIMBOCTEMH iX OYy/I0BH.

Po6ota 3. locmimkeHHs: 0COOIMBOCTEH JUCKOBHX JIa3epPiB.

Po6ota 4. locmimkeHHsT 0COOIMBOCTEH Pe30HATOpA BOJIOKOHHOTO J1a3epa.

PoGota 5. HamiBripoBiqHOKOBHIA (i0aHUI) Ja3ep. JochiKeHHs MPpoLeciB reHepariii.

PoGota 6. BuBuenns OynoBu ogHokaHanbHuX CO2 Ja3epiB 3 TEMIONPOBITHIM OXOJIOJHKCHHSIM.

OXOJIOJDKEHHM. J{OCITiHKSHHS MPOIIECiB TeHepallii.

Po6ora 7. [1nanapuauii CO2 nazep 3 TEIUIONPOBIAHUM OXOJIOKEHHIM. JlOCTiKeHHS TPOIIeciB
reHeparii.

Po6ota 8. CO2 na3ep 3 KOHBEKTUBHUM OXOJIO/DKEHHSM 3 TIOB3J0BXKHIM MPOKadyBaHHSM ra30BOi
cymimti. JlocmikeHHs MpoIieciB reHeparii.

Po6ota 9. CO2 na3ep 3 KOHBEKTUBHUM OXOJIO/IPKEHHSM 3 MTONEPEYHUM ITPOKAYyBaHHIM ra30BO1
cymimti. JlocmikeHHs MpOoIIeciB reHeparii.

CAMOCTIVHA POBOTA CTYJIEHTA

CamocriitHa poOOTa CTy/I€HTIB Ma€ HACTYIIHI HANPSIMKHU:

Ha3Bu Tem 1 nmutanp, M0 BUHOCUTHCS Ha CAMOCTIMHE OIpaIlfOBaHHS KinekicTs rogua
Ta MOCUJIaHHS HA HABYAIBHY JIITEPATypy CPC

PO31JI 1. BCTVYII 2
Tema 1.1: 3acTocyBaHHS CBiTNa, SIK JDKEpesia TeIia, Il TEPMIUYHUX

TexHouorii. CBITJIONPOMEHEBE 3BapIOBAHHS.

CPC: HaBuutucs OymyBatu 300pakeHHS JpKepeja CBITJIA, KOJIM BOHO
po3MilieHe Mk (POKycoM 1 JIiH3010, MK TOABIHUM (PoKycoM 1 poKycoM, 3a
MOABIMHUM (POKYCcOM. 3aCBOITH MOHSTTS «IIBUJIKICTh HAIPIBAaHHS.

Jliteparypa: [1]

PO3JI 2 3AKOHHM TEIUIOBOI'O  BUIIPOMIHIOBAHHSIL. 12
I[IOCTVYJIATU EMHIITEMHA - ®I3WYHI OCHOBHM JIA3ZEPHOI
I'EHEPALIIT CBITJIA.

Tewma 2.1. 3aKOHU TEIIOBOTO BUIPOMi-HIOBAHHSI.
CPC: BuBunTH 3aKOHH TEILJIOBOT'O BUITPOMIHIOBAHHSI.

Tema 2.2. [loctynatu EifHimrelina — ¢i3u4yHi OCHOBM J1a3epHOT reHepartii
CBITJIA.

CPC: nockoHaso 3aCBOITH THIH MEPEXOIB B aTOMax 1 MoJieKyJiax. BuBuntu
BCl Tpu nocTyiatu EiiHmiTeliHa, Ta CIiBBITHOLIEHHS MK KoedillieHTaMu
EitHmTeliHa 7151 CIOHTaHHOTO Ta BUMYIIEHOTO MPOMIHHS.

Jlirepatypa: [1, 3, 5]

PO3QUJI 3. IIOTYXHICTD JIABEPHOI'O [TPOMIHHA 13
Tema 3.1. ®i3uuHi ABUINA, IO CTBOPIOIOTH YMOBH JJISl T€HEPaILlii JJa3epHOro
POMiHHSL.

CPC: 3axon Jlambepta — byrepa — bepa. IloTyHIiCTh nOrIMHAHHS,
KOe(]iliEHTH MOTIUHAHHS 1 MiACUJICHHS. 3BepHYTH OCOOIUBY yBary Ha




YMOBH II€PEX0/1y BiJ] MOTJIMHAHHS J0 MJICUJICHHS; 1 Y4 MOKHA HarpiBaHHSIM
aKTHBHOT'O CEPEIOBHILA JOCITTH CTaHY IiICHICHHS.

CPC: OnTruna Hakauka. OntuuHe 30yKEHHS Ja3epHOro CepeioBUINa. 3-X 1
4-x piBHeBi cxemu rerepaii. [IpuHimmosa cxema nasepa 3 ONTHYHOIO
HaKaukoio. HaBuuTHCS YITKO PO3yMiTH, YOMY Y ONTHYHIN HaKadIll He
MOJKHA OJIEp>KaTH TeHepallito 1Mo IBOPIBHEBIH cxeMmi, po3pi3HaTH 3-X 1 4-X
piBHEBI CXeMH T'eHepallii, a TAKO)K BUBYUTHU CKJIAZIOBI KBAHTPOHA 3
ONITUYHOIO HAKAYKOIO.

Tema 3.2. [ToTy>XHICTh JTa3€pHOTO MPOMIHHSL.

CPC: BuBuuth KOeQIli€eHT WiACHICHHS cIaboro CUTHATY 1 JiF04Hid
KoeQILIEHT MiJCUIICHHS; 3BEPHYTH OCOOJIMBY YyBary INpH SIKHX yMOBax i€
Nepuui 1 Apyruil.
Jlireparypa: [1-5]

PO31JT 4. TEOPIA JIABEPHUX ITYUKIB.

Tewma 4.1. Iatepdepenuis 1 nudpakiiis citiia. DopMyBaHHS JTa3€pPHOTO
Iy4Ka B pe30HaTOpI.

CPC: BuBuutu inTepdepeHiito tTa Tudpakiiiro CBiTia; BMITH 3a JOIIOMOT OO
30H DpeHens po3B’A3yBaTH MPOCTI 3a7adi Mo AUQPAKITi Ha IEHTPOBAHUX
nmiadparmax — KpyTJIMX Ta KUTBIIEBUX OTBOPAX; 3aKPUTHX KPYTJIMM €KpPaHOM
0 IICHTPY

Tema 4.2. BmacTuBOCTi Jla3epHOTO ITydYKa, C(POPMOBAHOTO B CTIHKOMY
pe3oHaTopi.

CPC: 3HaTu pO3MOJIT HANPYKEHOCTI €JICKTPUYHOTO TOJIS 1 IHTEHCHUBHOCTI
M0 pajiyCy IOMEPEUYHOro TMepepi3y TrayCiBCbKOTO IydyKa, 3HATH YMOBY
BUHUKHCHHS THUITIB KOJIMBaHb BHIIMX TMOPSJAKIB, BOJIOJITH YMIHHSIM
pO3ITi3HABATH TK BUIIKMX MOPSIIKIB

Tema 4.3. BrnacTuBOCTI J1la3epHOro myuyka, cOpMOBAHOTO B HECTIHKOMY
pe3oHaTopi.

CPC: 3Hatu BU3HAYCHHs 30UIBIICHHS HECTIHKOTO pPE30HATOpa; METOIHN
BHUBEJICHHS JIa3€pHOT0 IyYKa 13 PE30HATOPa; SK 3MIHIOETHCA PO3MOJILI
IHTEHCUBHOCTI B TIONEPEYHOMY IIepepi3i Mydyka MpH HOro TMOUIUPEHHI B
MPOCTOPI.

Tema 4.4. IlopiBHsHHS mnapaMmeTpiB CHOKYCOBaHUX JIA3€PHHUX ITY4KiB,
c(hopMOBaHUX Yy CTIHKOMY 1 HECTIHKOMY pe30HaTOpax.

CPC: 3natu npu SKMX yMOBax JOLLIFHO BUKOPUCTOBYBATH CTIHKI 1 HECTIMKI
PE30HATOPH.

Tema 4.5. [lepenaua cBIiTIOBOTO ITydKa IO CBITJIIOBOJIOKHY.

CPC: ByoBy CBITJIOBOJIOKHA 3 KPYTJIMM II€PEPi30M; IPaHUYHHUNA KYT
HaJliHHS IPOMEHS Ha TOpEIlb CBITIOBOJIOKHA, IIPH SIKOMY ITPOMIHB,
MOLIUPIOIOYHCH 110 HOMY, Ha Horo O14Hii moBepXHi BiZIOyBa€THCs MOBHE
BHYTPIIIHE BIIOUTTS; YUCIIOBA arepTypa CBITJIO BOJIOKHA.

Tema 4.6. Y3aranbHeHi XapaKTEpUCTUKH JIa3€PHOTO MyUKa.

CPC: ananiTi4HO ojep)KaTH BUpa3 i CTANOi MEPETBOPEHHS IMydKa 1 HOro
MOKa3HHWKAa $KOCTI. 3HAaTH BHU3HAUEHHS TJIMOMHU YITKOCTI M TMYYKiB
chopMOBaHUX B Cp, HP Ta TAKOMY, 110 TPOMIIIOB Yepe3 CBITIIO BOJOKHO
Jlirepatypa: [1-5, 7]
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PO3LI 5. CO2-JIA3EP. 18
Tema 5.1. @i3uuni sBUIIA 1 Pi3UKO-TEXHIYHI 3acO0M 30y DKEHHS! aKTHBHOTO
cepenoBuina COz-nazepa. Thitounii po3psi.

CPC: 3naru cxeMy €HEpreTHYHUX PiBHIB MOJIEKYJIM BYTJIEKUCIIOTO ra3y Ta
a30Ty; (hi3U4HI MPOLIECH TiJ €0 TKUX BOHU 3aCEISIOTHCS 1 PO3CEISAIOTHCS,
yac KUTTS Ha PIBHSAX.

Tema 5.2. JIazepu 3 TEIUIONPOBITHUM OXOJIOKCHHSIM.

CPC: flka 3anexHICTh MOTYKHOCTI Ja3epHOi TeHeparii BiJ] MONEPEYHHUX
pO3MIpiB aKTUBHOTO CEpEJOBHINA Ta JOBXKHHH Horo. Ski mepeBarm i
HE/IOJIIKM MaloTh OaraToKaHajbHI Jla3epu TOPIBHAHO 3 OJHOKAHAJILHUMH.
Ski pe3oHaTOpPW 3aCTOCOBYIOTh B OJIHOKAHAIBHHUX 1 OaraToKaHAJIbHUX
nazepax

Tema 5.3. CO2-na3zepu 3 KOHBEKTUBHUM OXOJIO/DKCHHSIM.

CPC: HaBuutucs BUIbHO NOPIBHIOBATH €HepreTUyHi Xapaktepuctuku CO2-
Ja3epiB 3 TEIUIOMPOBITHIUM i KOHBEKTHBHHM OXOJIOPKEHHSIM; IPOBOIUTH
HaOIMKEHUH pO3paxyHOK MOTY>KHOCTI Jla3epHOTo BurnpomiHioBaHHs CO2-
na3epa 3 KOHBEKTHBHUM OXOJIOPKEHHSIM

Jlireparypa: [1-6]

MoniTMKa Ta KOHTPO/b
2. MNoniTuKa HaBYaNbHOI AUCUUNAIHM (OCBITHBOrO KOMMOHEHTA)

HaBuanpHMii mporec Ta CTOCYHKHM MDK yYaCHMKaMH IIbOT'O IPOIECY, MOBHWHHI Oa3yBaTHCS Ha
HOpMax B3aemomnoBaru, mIpodeciiiHoi eTHKM Ta CYMIIIHHOTO CTaBJICHHs 10 CBOix 000B’s3kiB. He
JIOTTYCKAIOThCSI 00pa3IMBl BUCIIOBIIOBAaHHS, HECHOPMAaTHBHA JICKCHKA YU OYJ1b-sK1 TIPOSBU AUCKPUMIHAILII.

Hopmu eTwvHOi mMOBemiHKHM CTYACHTIB 1 TpaIliBHUKIB BuU3HA4yeHl y po3auti 2 Komekcy wyecTi
HamionanesHOro TexHIYHOTO YyHiBepcHTETY YKpainum «KuiBChbKMI MOMITEXHIYHUN IHCTUTYT iMeHi Irops
Cikopcekoroy. Jleranphinre: https://kpi.ua/code

BinBigyBaHHs 3aHATH HE € 000B’I3KOBUM, aJie, B TAKOMY pa3i, MPOMYIISHUH MaTepial CTYJSHT Ma€e
3aCBOITH CaMOCTiHO. AKTHBHICTh Ha 3aHATTSAX 3a0X0YYEThCS JOJATKOBUMHU OajlaMH B PEUTHHT, Y
BUIIQJIKy HaJaHHS JIOJIATKOBOI KOPUCHOI iH(popMaIlii 3a TEMOIO 3aHSTTs, Y4 NPAaBUIBHUX BIAMOBINCH Ha
MTUTAHHS.

JI03BOJISIETHCS TMiJI Yac Tap BUKOPUCTOBYBATH IM(POBI MPHCTPOI s MPOBEICHHS PO3PaxXyHKIB,
MOIYKY JO0JATKOBOI iH(GOpMaIlii 4Yu 3HaXOPKCHHsI BIAMOBIIHUKIB TEPMIHOJIOT] 1HO3EMHHUMH MOBaMH.
OnHak, i Yac TPOBEACHHS KOHTPOJBHUX 3aXOJiB, BUKOPHCTAHHS JOJATKOBHX 3aco0iB IHM(POBHX,
MarepoBHX, TOILIO, - 3a00pPOHEHO. Y BUMAJKY BHSBICHHS, I Yac KOHTPOJILHOTO 3aXO0J/y, HEXTYBaHHS
CTYJIEHTOM MPUHIUIIB aKaJIeMI4HOi T0OPOYECHOCTI, CIIUCYBAHHSAM Y 1HIIMX CTYJEHTIB UM BUKOPUCTAHHS
3a00pOHEHHUX JOMOMDKHHMX MaTepiaiiB, CTYIACHT MTpadyeTbcs 3MEHIIECHHSM OLIHKU 3 KOHTPOJbHUN
3axig. Ha mepiimii pa3 — BiJ OLiHKYU 32 poOOTY BiIHIMA€THCS TPETHHA BiJl MAKCUMAJIbHOT KIJTBKOCT1 0asiB
3a 1el KOHTpoJbHHMU 3axim. Ha nmpyrumii pas — mo po0OoTi BucTaBiisieTbes «0» a HamwcaHHS poOOOTH
npununserbes. (CrnucyBanHs € 3a0opoHeHuM. [lomiTHKa Ta TPHHIUIK aKaJeMiuyHOiI J0OPOYECHOCTI
BuU3HaveHi y po3ain 3 Kogekcy decti HarioHanbHOro TexHiuHOro yHiBepcuteTy Ykpainu «KuiBcbkuii
nonitexHiyHui iHcTUTYT iMeHi Iropst Cikopebkoroy. Jeranphinre: https://kpi.ua/code .)

3. BuAM KOHTPOAIO Ta PEUTUHIrOBa CUCTEMA OLIHIOBAHHA pe3ynbTaTiB HaBYaHHA (PCO)

Cemecmposuii KOHmMpOJib

HaBuansHuM rutanoM nepeadadeHo 3alik.
YMOBOIO JOMYCKY /10 3aJiKy € 3apaxoBaHi Ja0opaTOpHi poOOTH Ta po3paxyHKOBO-IrpadidHa podoTa.
PospaxynkoBo-rpadiuna poOoTa BHUKOHYIOTHCS CaMOCTIHHO, 3TiJHO 1HIWBIAYadbHOTO 3aBIAHHS.


https://kpi.ua/code
https://kpi.ua/code

3a00pOHEHO 37aBaTH 4y)Ky poOOTY UM MAHIITYJIIOBATH BUXITHMUMH JaHWMH, MOAIOHI Ai1 mITpadyroThes
BiTHIMAHHSAM TPETHHHU OaJIiB BiJ MaKCUMAaJIbHOI KIJIbKOCTI OaiiB 3a JaHy poOoTy.

Petimuneosa cucmema oyinosanns pe3yibmamis HAg4yaHHs cmv()eHmie 34 0CBIMHIM KOMNOHEHIMOM

Po3monin HaBUaIbHOTO Yacy 3a BUJIAMH 3aHSATH 1 3aBJJaHb OCBITHHOIO KOMITOHEHTY 3TiHO 3 pOOOYMM
HABYAJIbHUM TUIAHOM.

Po3moi roauH 3a BUIaMu 3aHSTh

E i = i = CPC & St

T gl 8 g OFE % 2 .x = 2 3

e = | = E g = S = = © == A 3] 8 %
= 5| E|lE335 &8 BE| g|gE& & 5| EF
| 55| =233 82 25| 8|388 g | 2| g%
5 5 & = O] s &l @ | 2§ 5§ = g B
O m = = & e oa) O ®
3 40/120 | 10 | 4 | - 4 - 102 10 1 prp 3aIIiK

PeliTunrosi 0anu cTyeHT 3apo0Jisie IPOTITOM CEMECTPY 3a paXyHOK HalMCAHHS MOAYJIBbHOI
KOHTPOJILHOI pOOOTH, BUKOHAHHS 9 1abOpaTOpHUX pOOIT Ta pO3paxyHKOBO-TpadidHOT pOOOTH.

MonynbHa KOHTpoJbHA po0oTa

Barosuii 6am — 20.

KonTponbaa Mmoxe OyTu y popmi BIAKPUTHUX MUTaHb HA PO3TOPHYTY BiANOBIAL a00 MaTtu opmy

TECTYy.

B nepiromy Bumaiky, KOHTPOJIbHA MICTUTh YOTHPH MTUTAHHS, JBAa TCOPETUYHOTO CIPSIMYBAaHHS Ta
JIBa MMPAKTUYHOTO CIIPSMYBaHHS, KOJKHE 3 HUX OINIHIOETHCS B 5 OaiB.

Kpurepii oriHoBaHHS:

- IIOBHA BIIIIOBIJL Ha Bcl 3anuTaHHs — 20 Oais;

- He II0BHA BIIIOBIIL HA BCl 3aMTa”HHsA a00 BIIIIOBIIb HE HA BCl 3anuTaHHsa — 19 — 6;

- BIJIOBIIb HAa OJHE 3allMTaHHA a00 YacTKOBA BiAMOBIAL Ha 3anuTaHHg — 5-1.

B npyromy BuIaiKy, KOHTPOJIbHA MICTUTh JBAJIATh MUTaHb HA KOPOTKY BIJIIOBiIb, KOXKHE 3 SKHX
OIiHIOEThCA B 1 Oaut, a OIliHKa 3aJICKUTh BiJ] KIJTBKOCTI IPaBUIILHUX BiAMOBIICH.

JlabopaTopHi pobotu

Barosuii 6anm — 5 6anu 3a koxkHY poboTy. MakcuMalibHa KIJTBKICTh OalliB 3a BC1 MMPaKTUYHI pOOOTH

nopiBHIOE 5X9=45.

KpuTepii oriHIOBaHHS KOYKHOI'O 3aBJIaHHS:

- TIOBHICTIO Ta IPAaBUJILHO BUKOHAHE 3aBJIaHHS — S OaiB;

- 3aBJaHHS BUKOHAHE B LIUIOMY BipHO, ajie HasiBHI M€BHI HETOYHOCTI — 4-2;

- 3aBJIaHHS BUKOHAHE 3 CYTTEBUMU MOMIJIKAMU, a00 BUKOHAHE HE B MOBHIM Mipi —1.
Po3paxyHkoBo-rpadidna podora

Barosuii 6ai1 — 35. MicTUTh po3paxyHKOBY Ta rpagiuHy YaCTUHH, sSIKi OL[IHIOIOTHCS B KOMILIEKCI.

Kpurepii oliHIOBaHHS:

- TOBHICTIO Ta MPaBUJIHHO BUKOHAHE 3aBJIaHHs — 350aiB;

- 3aBJIaHHs BUKOHAHE B IIJIOMY BIpHO, aJie HasBHI NI€BH1 HETOYHOCTI Ta HE3HAUHI HOMMJIKH — 24-18;

- 3aBJaHH] BUKOHAHE 3 IOMHWIKaMH, aje 3 JOCTaTHIM CTYHNEeHeM MpaBWIBHOCTI, 1100 OyTu

3apaxoBaHum —17-10.

Pospaxynok wikanu (R) peiimunzy:

Cyma BaroBux OajiB KOHTPOJBHUX 3aXOMIB NPOTSATOM CEMECTPY CKIIAJaeE:
RD =20 +5x9+35 =100 6axiB.



VY BUDAJKY HE3rOAH i3 IMACYMKOBOK OILIHKOK 3rAHO PEUTHUHTY, CTYJIEHT MAa€ NPaBO BIAMOBUTUCS

BIJl DPEUTUHIY 1 HAMMCATH 3AJIKOBY KOHTPOJBHY poboTy Barorw 100 6anis. [Tpu poMy, nomnepeaso

3ap00JEeHUI PEUTUHT AHVIIbOBYETHCS.
JarikoBa KOHTPOJbHA poboTa
Barosuit 0an — 100.

Kpwurepii omiHoBaHHS:

- IIOBHA Bi/INOBi/Ib HA 3aIIMTaHHS, BIANOBIIb BUKIAJCHA MPABHIBHO, MUTAHHS PO3KPHTI B JOCTATHIN

mipi — 100 - 95 Gastis;

- He [I0BHA BIAMOBIAL HA 3aIIMTAHHS a00 BIIIOBIIG 3 IIEBHUMU HETOYHOCTAMHA — 94 — 74

- YaCcTKOBA BIJIOBI/Ib HA 3AIUTAHHS, YH BIAMOBIJIb 3 CyTTEBUMU IMOMIIKaMU — 73 — 60.

- Cryzgent, KOTpuii oTprMaB MeHIe 60 0aliB HapaBISIETHCS Ha TIEPECKIIaaHHs 3AITIKY.

TaOnuiis BIAMOBIAHOCTI PEUTHHTOBUX OATIB OIIIHKAM 32 YHIBEPCUTETCHKOIO IIKAJIOI0:

Kinvxicmo 6anie Ouyinka
100-95 BigMiHHO
94-85 Hyxe nodpe
84-75 Hobpe
74-65 3a70BIILHO
64-60 JocraTtHbo
Memnre 60 HeszanosinbHO
He BHKOHAHI YMOBH JIOITYCKY He momymieno

4. [opatkoBa iHpopmauisa 3 gucumniiHm (OCBITHLOro KOMMNOHEHTA)

OpieHTOBHI MUTAaHHS Ha KOHTPOJIbHI 3aX01
MKP

JIOJIATOK A

1.IToOymyiiTe XiJ MPOMEHIB B CBITJIIONPOMEHEBi YCTAHOBIII ITPU TAKOMY IOJIOKEHHI JDKEepelia CBITIA 1O

BIJHOIIIEHHIO 10 JIiH3U: a>2F.

2.IToOyay¥iTe Xiag MPOMEHIB B CBITJIONPOMEHEBIH YCTAHOBIII MPU TAKOMY IOJIOXKEHHI JHKepelia CBITIA 1Mo

BIHOILIIEHHIO 10 JiH3u: a=2F.

3.IToOyxayiiTe Xia MPOMEHIB B CBITJIOMPOMEHEBII yCTaHOBIII, KOJIU JKEPENIO CBIiTIa TOYKOBE, PO3MIIIEHE

Ha ocl 1 Ha Bincrani 2F> a>F no miuzu.

4.Ilo6ynyiiTe Xi/1 IPOMEHIB B CBITJIONPOMEHEBIN YCTAaHOBII MPH TAaKOMY IMOJIOKEHHI JPKepesia CBITIIa o

BIJHOIIIEHHIO 10 JiH3u: 2F>a>F.

5.I1oGynyiiTe xix mpomeHiB micis (OKyCyBajbHOI JiH3M 3 (PoKycHOro BiacTaHHio F, Ha sky mamae
[EHTPOBaHUN (TOOTO CHMETPHUYHUN O TOJOBHOI ONTHUYHOI OCi JiH3W) 30LkHUHI (TiadokycoBaHMI)

CBITJIOBUI ITy4OK.

6. Ha30BiTb sIKi € mepexou B aToMax 1 MoJieKyax. Jlaiite iMm BU3HauUEHHS.
7. Ha3BiTh BIaCTMBOCTI BUMYILIEHUX TepexoiiB (ToOTo chopmymtoiite noctynatu EitHinTelina).

8.5Iki MpUYMHM POLIMPEHHS CIIEKTPATbHUX JIHIN?

9.5Ika posib BUMYILIEHOT'O BUIIPOMIHIOBaHHS B ME€XaHi3Mi Jia3epHOi reHepaitii cBitia?

10.Ha3BiTh Tpu (yHKIII1, IKI BUKOHYE JIA3epHUN pE30HATOP.

11.Chopmymroiite 3akon JlamGepra — byrepa — bepa B nudepenuianbHiil i iHTerpansHid dopmi. [lpu

SKMX YMOBaX CIpaBeUIMB1 Ha3BaHi (POPMH LbOTO 3aKOHY?



12.Ilpu sxkMX yMOBax IOTJMHAHHS CBITJa B CEPENOBHILI 3MIiHIOEThCS Horo migcuineHHsM? Illo Take
iHBepCHA HaceNeHICTh? YK MOXKHA CTBOPUTH HArpiBaHHSAM iHBEPCHY HACEJICHICTh?

13. 3a sxux yMOB KOe(IIli€HT MiACUICHHS BIAMIHHUHN Big HYJs?

14. YoMy npu ONTHYHINM HAaKa4Illl HE MOXHA OJEpP>KaTH Ja3epHOi reHeparii Ha ABOpiBHEBIH cxemi? s
4Oro BHUKOPHUCTOBYIOTh TPU — 1 YOTHPHUpIBHEBI cxemu reHepaunii? Ha3BiTb BUMOrm 10 4Yacy >KUTTS
30y/DKEHUX PIiBHIB 1 X pO3MIIIEHHS 110 EHEPTisM.

15 JlaiiTe Bu3HaYeHHs KoedilieHTa MiJCUICHHS CITa0KOTo CUrHany? Bix 4oro BiH 3aneXuTh?

16.5Ik 3MiHIOETbCS KOEQIMIEHT MiACHJICHHS NpPU TIOMHMPEHHI CBITIOBOTO IIy4ka B 30yIKEHOMY
cepenoBHIIi (3amuuIiTe Gopmyiy)?

17.11lo Take IHTCHCHBHICTh HACWYCHHS, NnaiiTe ii Bu3HAaueHHs? Bim doro BoHa 3anmexuth? BoHa €
XapaKTePUCTHUKOIO CTaHy aKTUBHOTO CEPEIOBHUIIA YH MTOTYKHOCTI HAKauKu?

18. Hamumiite -y /uist MOTY>KHOCTI JIa3epHOro BUINpPOMiHIOBaHHs. HamamroiTe 3anexHicTs Pren Bin
KoeQilieHTa MiACUIeHHS ciabkoro curHainy IlosicHITH (I3UyHY CyTh XapakTepHUX TOYOK L€l
3aJI€KHOCTI.

19.Hanumiite ¢-ny A8 HOTYKHOCTI Jla3epHOro BUIIpOMiHIOBaHHS. Hakpecnith 3anexHicts Pren Bia
koeilieHTa pagianiiiHux Brpat. [1oscHITH Pi3UdHy CyTh XapaKTEpPHHUX TOUOK II1€i 3aJI€KHOCTI.

20.Yomy 1OpiBHIOE MUTOMA MOTYXKHICTh FeHeparii?

21.5Iki1 mxepena CBITJIa € KOTEPEHTHUMHU.

22 .5k monarThCs IHTEHCUBHOCTI JIJIST KOTEPEHTHUX 1 HEKOTEPEHTHHX JDKEPEeT CBITIAa B KUTBKOCTI N.
23.Cdopwmymroiite npunnui [ roiirenca. [1{o HoBoro monas B 1eit npunamun 15apanryk15.

24 Ha Hempo3opuil Kpyriuii eKpaH 3 YITKUMHU KpasMU MaJla€ CBITJIOBHHA MYyYOK 3 IJIOCKUM (pa30BUM
(dbporTOM. fKa Oy/ie OCBITIEHICTh HA OCI MyYKa HA PI3HMUX BIJICTAHAX BiJ €KpaHy.

25. Ha Hempo3zopuii ekpaH 3 KpyrJIUM OTBOPOM, Kpai SIKOTO YiTKi, Maja€ CBITIOBUM MyYOK 3 TIOCKHM
(dazoBum (ppoHTOM. fKa OyIe OCBITICHICTH HA OCI ITyYKa Ha Pi3HUX BIJACTAHSIX BiJl €KpaHy, Bl 4YOTO BOHA
Oyne 3amexaTH.

26.Ha3BiTh (i3uuHi ABUIIA 1 K 1] X 1€ POPMYETHCS JTa3epHUH MyYOK B PE30HATOPI.

27. Hanmumite Gopmyily po3mojiiay iHTEHCHUBHOCTI IO PaJilyCy B IONEPEYHOMY IEpepi3i TayCiBChKOTO
Iy4Ka.

28./laiiTe BU3HAYCHHS CTIMKHUX 1 HECTIMKUX PE30HATOPIB. 3aMHUIIITh YMOBY CTIHKOCTI.

29.JlaiiTe Tpy BU3HAUCHHS pajiiyca rayCiBCbKOro mydJka.

30.Hamurrite opmyay aas po30iKHOCTI rayciBebkoro mydka (Moga TEMoo).

31.[laliTe BU3HAYCHHS KOH(OKAJIHLHOTO MapamMeTpa Mmydyka Zo 1 HalMIIITh aHAJTITHYHY 3aJICKHICTh Zo Bl
pajiyca my4ka B TOPJIOBUHI 1 JOBKUHHU XBUJI1 CBITIOBOTO MMPOMIHHSL.

32. Hanumite ¢-nmy A1 KOHPOKaIbHOTO mapameTpa Zo CTIMKOIo CUMETPUYHOr0 pe3oHaTopa yepe3 Horo
KOHCTPYKTHBHI MapaMeTpu: pajilyc KpUBUHU A3EpKall 1 BIICTaHb M)XK HUMHU.

33.Yomy nopiBHIOE pajiilyc KpuBUHU (pasoBoro ¢poHTy Ha moBepxHi Azepkana CP. 34.Yomy mopiBHIOE
paaiyc myuyka Moau BUIioro nopsaky TEMmn 1 oro Kyt po30i>KHOCTI.

15.Yu € TOMOLIEHTPUYHUM JIa3epHU IMy4oK, chopMoBaHuil B cTiiikoMy pe3oHartopi. Illo € gokazom ioro
TOMOIIEHTPUYHOCTI YM HeroMoueHTpuuHocTi. 11{o € Miporo HEroMOLIEHTPUYHOCTI CBITJIIOBOTO ITyUKa.
36./laliTe Bu3HAUeHHS «30UIBLIEHHS HECTIMKOro pe3oHaTopa». SIK BHUBOJIUTHCS Ja3epHE MPOMIHHA 13
HECTIMKMX pe30HaTopiB. J{e 3aCTOCOBYIOTHCS HECTIHKI PE30HATOPH.

37.HamamoiiTe XiJi NPOMEHIB B HECTIHKUX TEJNECKONMIYHOMY 1 KOH(OKaJIbHOMY pe3oHaTopax. Sk
BUBOJIUTHCS JIa3e€pHE TMPOMIHHS 13 HECTIHKUX PE30HATOPIB.

38.Uu € TOMOLIEHTPUYHUM JIa3epHUN My4OK, c(hOpMOBaHUI B HecTiiikoMy pezoHaropi. Hanumite ¢-iy,
Ky HEOOX1IHO BUKOPUCTOBYBATH JUIsI OOUMCIICHHS IOJIOKEHHS TOPJIOBUHU C(HOKYCOBAHOTO MyuKa; (-11y
11 Koe(illieHTa KOPUCHUX BTPAT HECTIHKUX PE30HATOPIB.

39. Hanumite ¢-1y s po30DKHOCTI J1a3epHOro myyka, cpOpMOBAHOTO B HECTIHKOMY pe30HATOPI, i
JliaMeTpa TOpJIOBUHU C(OKYCOBAHOTO MyUKa, IKUi (POKyCyeThCs JIIH3010 3 (POKYCHOIO BiJICTaHHIO F.



40. Onumrite OynoBy cBiTIOBOJIOKHA. [1]0 BU3HAYae ynciioBa aneprypa CBiTIOBOIOKHA?
41.Hakpecnite cxemy piBHIB Moiekynn COz i Nz. Ha3BiTh uWac >XuTTS Ha piBHI. BKaxkiTh BepxHiit

Ja3epHUil piBEHb 1 HWKHIN JTa3epHUMA PIBEHD 1 JOBXKUHUA XBHJIb JIA3EPHOTO MPOMIHHS, IO BiAMOBIIAIOTH
IIUM TIEPEXO0IaM.

42 Ha3BiTh poiib BYTJIEKUCIIOTO ra3y, a30Ty 1 Tellifo B akTUBHOMY cepenoBuili CO2 nasepa.

43 .SIky poyib BUKOHY€ KaTOJHE MaJiHHS MOTEHIady B TIIOYOMY pO3psAmi, sKi (i3uyHi SBUINA TIIOTH B
001acTi KaTOAHOTO MAIIHHS MTOTCHITIATY ?

44 Slka yacTWHA TIIOYOTO pO3psay Oepe ydacTh B 30y/DKCHHI akTUBHOTO cepenoBumia CO2 masepa i ski
CJIEKTPUYHI TMapaMeTpy BHU3HAYAIOTHh II0 4YacTuHy TP, SK Big HHUX 3aJeXUTh TYCTHHA IOTYXHOCTI
Hakayku?

45 5Ike ¢izuyHe SBUIIEC BIANOBINAE 3a MONEPEYHI PO3MIPU TIIHOYOTrO PO3psAdy, ki (i3UyHI ABUINA X
BHU3HAYaIOThH?

46.111o Take 1onizauiiiHo neperpiBHa HecTiiikicTh(IITH) Tnirouoro pospsay? Sk BoHa BuHUKae, TOOTO
HaIUIIITh TPUYNHHO-HACIIIKOBUM JIAHITIOT (DI3UYHUX SIBUII, 10 cipuuuHIOOTH [TTH?

47. YoMy BIJICYTHS T€pMiUHa piBHOBAra B MO3UTUBHOMY CTOBIII TJIIOUOTO po3psiay?

48.111o Take 5a3zepu 3 TEIUIONPOBIAHUM 0X0JIOpKeHHsIM? Ha3BiTh Bitomi Bam tunu nux naszepis.

49. Ha3pith BijoMi Bam THmM TemaompoBiHO OXOJO/KYBaHMX Ja3epiB. OmuuiiTh OyJOBY OJHO-
KaHaJbHOTO TpyOuaToro ygaszepa. Sk 3a1eKUTh NOTY>KHICTb JIa3€pHOT0 MPOMIHHS BiJ] pO3MipiB aKTUBHOT'O
CepeIOBHIIA.

50. Onmuurite OynoBy GaratokaHaibHOro Tpyouaroro naszepa (BTJI), skuii pe3oHaToOp BUKOPHUCTOBYETHCS
B HboMy. Ha3BiTh nepeBaru 1 Heponiku BTJI mopiBHSIHO 3 0IHOKaHAIBHUM.

51. Onmmrite OyJ0OBY Ja3epa NIUIMHHOI KOHCTPYKIIIi, SIKWA pPE30HATOP BUKOPHUCTOBYETHCS B HBOMY.
Ha3BiTh mepeBaru 1 HeOMIKKM MOTO MOPIBHSHO 3 OaraTOKaHAIBHUM TPyOUaTHUM JIa3epOM.

52 .5Iki pe3oHaTOpHU BUKOPHCTOBYIOTHCS B JIa3epax 3 TEIUIONPOBITHUM OXOJIOKCHHIM ?

53.1Ilo Take nmazepu 3 KOHBEKTUBHUM OXoJjo keHHsM? Ha3Bith BizoMi Bam Tumnum mux nasepiB, a TaKoXK
ONTHYHI 0COOJIMBOCTI TX aKTUBHOT'O CEPEIOBHUIIA

54. Hakpecnite npuHiunoBy cxemy CO2 51azepa 3 0CbOBOIO IMPOKAYKOIO.

55. Hakpecnite npuniunoBy cxemy CO> 51a3epa 3 MornepeyHor0 MpOKayKoo.

56. SIki pe3oHaTOpU BUKOPUCTOBYIOTHCS B J1a3zepax TpyO4aTOro TUILY 3 TEMJIONPOBIIHUM OXOJIO/HKEHHSM 1
OCBOBOIO ITPOKAYKOI0?

57. SIki pe3oHaTOpU BUKOPHCTOBYIOTHCS B JIa3epax 3 MONEPEUHOI0 IPOKAYKOI0?

58. HasBiTh MeTOau OOpOTHOM 3 HECTIMKOCTSMH TIIIOYOTO pPO3psay B Jja3zepax 3 TEIUIONPOBIIHUM
OXOJIOJPKEHHSIM.

59. Haspith MeTOmu OOpPOTHOM 3 HECTIHKOCTSMHU TJIIOYOTO pO3psAly B Ja3zepax 3 KOHBEKTUBHUM
OXOJIOJPKEHHSIM.

60.5lk 3aye)UTh TOTYXXHICTh JIa3€pHOTO MpOMiHHS, reHepoBaHoro CO: mazepom, BiA Halpyru Ha
TII0YOMY PO3pPSAL 1 CTPyMY po3psiay.

61.HakpecniTe cxeMmy piBHIB pyOiHOBOro Jiazepa. BkaxiTh yac >KUTTS Ha piBHI, skl 3 HuX BJIP, a sxwuii
HIJIP. Io sikiii cxeMi mpaiftoe 1ei ja3ep: TpbOXPiBHEBIH UM YOTUPHOXPIBHEBIH?

62. HakpecniTh cxeMmy piBHIB HEOAMMOBOI'O ja3epa. BkaxiTh yac )KUTTS Ha piBHI, Akuil 3 HUX BJIP, a
sxuit HJIP. Ilo sikiif cxemi mparftoe 1ei a3zep: TpbOXpiBHEBIH UM YOTUPbOXPIBHEBIH?

63.HakpecniTh ONTHYHI CXeMH HaKaYKH 1 pe30HAaTOpa CTPHKHEBOTO TBEPAOTUILHOIO Jla3epa 3 ONTHYHOIO
HaKayvKoIo.

64. Hanumite gopmynu Juis po301KHOCTI Ja3epHOro MydKa, CTalol NepeTBOPEHHS IydYKa 1 MOKa3HHMKa
AKOCTI My4yKa CTPM)KHEBOTO TBEPAOTUIBHOIO Ja3epa 3 ONTHYHOIO Hakauykow. IloscHiTe ¢izuuHi
BEJIMYUHH, K1 BXOATH B Il (POPMYIIH.

65.HakpecniTh ONTUYHI CXEMHU HAaKayKH 1 pe30HATOpa JUCKOBOTO TBEPJOTUIBHOTO Ja3epa 3 ONTHYHOIO
HaKayvKoIo.



66. Hanmmnite gopmynu uis po30iKHOCTI JIa3€pHOTO Iy4YKa, CTAN0l MEPEeTBOPEHHS IMyYKa 1 MOKa3HHKA
SKOCTI Iy4Ka JUCKOBOTO TBEPAOTUIFHOTO Ja3epa 3 ONTHYHOI Hakaukoro. [1ogcHITH (i3uuHI BeIWYMHH,
SIK1 BXOJISITh B 111 (JOPMYJIH.

67.HakpecniTh ONTHYHI CXeMH HaKayKy 1 pe30HaTopa BOJIOKOHHOTO TBEPAOTUIBHOTO JIa3epa 3 ONTUYHOIO
HAKayYKoIo.

68. Hammmite opmynu Uit po301KHOCTI Ja3epHOro IMydYKa, CTANOl NEpeTBOPEHHS ITyYKa 1 MOKa3HHUKA
SKOCT1 ITy4Ka BOJIOKOHHOTO 0araToMOJIOBOT'O TBEPAOTUIBHOTO Jla3epa 3 ONTUYHOI Hakaykoro. [1osicHITh
(bi3uYHI BeTUYMHY, SIKI BXOATH B 11 (JOPMYIIH.

69.5Iki pe3oHaTOpH 3aCTOCOBYIOTH B CTPM)KHEBHX 1 JUCKOBUX TBEPIOTUIBHHX Ja3epax 3 ONTHYHOIO
HAKa4yKoo?

70. SIki pe3oHaTOpH 3aCTOCOBYIOTH Y BOJJOKOHHUX TBEPAOTUIHHUX J1a3epax 3 ONTUYHOI HAKAYKOIO?
71.Homy B pe3oHaTOpax TBEPAOTUIBHMX JIa3epiB 3 ONTHYHOK HAKaYKOK (OPMYETHCA JIa3epHUN MydOK
MOJIM BUIIIOTO MOPSIKY?

72.3 sKuX JeTaned CKIAAaeThCsl KBAaHTPOH CTPHXKHEBOI'O TBEPIOTUIFHOTO J1a3epa 3 ONTUYHOK HAKaYKOH
MIPOMIHHSIM HaIliBIIPOB1IHUKOBHX JIa3epiB?

73.5Ix1 mapamMeTpu pe30HaTOpa BU3HAYAIOTH PO3ODKHICTH JTA3€PHOTO MydYKa Jia3epa CTPUIKHEBOTO TUITY?
74.3 SKUX JeTaliel CKIIAIa€ThCsl KBAHTPOH JIMCKOBOT'O TBEPOTUIHHOTO Jla3epa 3 ONTHYHOIO HAKAYKOI0?
75.5Ixi mapameTpu pe3oHaTOpa BU3HAYAIOTh PO30DKHICTE JIA3EPHOTO ITyYKa Ja3epa TMCKOBOTO THITY?

76.3 SIKUX JeTaliel CKIIaIa€ThCsl KBAHTPOH BOJIOKOHHOTO TBEPIOTIILHOTO J1a3epa 3 ONTUYHOI HAKAYKOK0?
77.51xi mapamMeTpH pe3oHaTopa BU3HAYAIOTh PO3ODKHICTE JIA3EPHOTO ITy4YKa Ja3epa BOJIOKOHHOTO THITY?
78.JlaliTe BHU3HAUEHHS 30HU NPOBIJHOCTI 1 BAJICHTHOI 30HM B HaMiBNPOBIAHMKAX? SIK BIUIMBAIOTH
JIOMIIIIKY Ha €JIEKTPOIPOBIIHICTh HAMMBIPOBITHUKIB?

79.HamamoiiTe NMPUHIMIIOBY €JIEKTPUUHY cxeMy JiazepHoro miona. Illo Take nmazepHe moiie, ia3epHa
JIHIMKA, JTa3epHa MaTpULIs?

80.Yu BuCOKa SKICTh CBITJIOBOIO MPOMIHHA JazepHOi MaTpuili? Jle BHKOPHUCTOBYIOTHCS TOTYKHI
HaITiBITPOBITHUKOBI JIa3epu?

JOJATOK b
OpientoBni TEMU PI'P

1. Onucaru Oym0BY HEOJAMMOBOI'O Ha CKII Jlazepa (0e3 jpkepena >KUBJICHHS ), HOro KOMIUICKTYIOUHX 1 1X
XapaKTEPUCTHKH, HAKPECIUTH KBAHTPOH (B MacmTabi), B SKOMY JDKEpEIOM CBiTIa 30y/KCHHS €
iMITynibcHA Jiamma. Jljis aKTUBHOTO eleMeHTa 3 J0BkUHOK 120MM 1 miamerpom 12MMm po3paxyBaTu
PO30DKHICT IMy4YKa, HOTO CTally MEPETBOPEHHS 1 MOKa3HUK SKOCTI MydKa, SKIIO Ipu podoti nazepa AE
CIOTBOPIOETHCST B TO3UTHBHY JIIH3Y 3 ONTHUYHOIO CHJIOK 2 MJIONTpii, a BiJICTaHb MK JA3epKajaMu
pezonaropa 0,5M.

2. Onucaru OynOBY HEOAMMOBOIO Ha ITpii-altOMiHI€EBOMY rpaHarti jazepa (0e3 mKepena >KUBJICHHS),
KM Tpalioe B IMIYJIbCHOMY pEeXUMi, HOro KOMILIEKTYIOHX 1 1X XapaKTepUCTHKH, HAKPECIUTU
KBAaHTPOH (B MaciiTabi), B sIKOMY JUKEpEJIOM CBiTiIa 30yJUKEHHs € IMIyJbCHa Jlamma. [ akTMBHOTO
elleMeHTa 3 JOBXHMHOI 90MM 1 JiamMeTpoM OMM po3paxyBaTH poO30DKHICTh Iyuyka, MHOro craiy
NIEPETBOPEHHS 1 MOKAa3HUK SKOCTI MyyKa, SKIIO MpH poOoTi iasepa AE cHOTBOpIOETHCS B MO3UTUBHY
JH3Y 3 ONTUYHOIO cuiIoto 1,5 mionTpii, a BiicTaHb MiX J13epKasiaMu pe3oHaropa 0,4m.

3. Onucatu OyZ0BY HEOAMMOBOIO Ha lTpll/I QIIOMIHIEBOMY rpaHaT1 nazepa (0e3 pKepena >KUBJICHHS),
SAKMHA TpaIioe B HENEPEPBHOMY pEXHMi, HOr0 KOMIUIEKTYIOUMX 1 IX XapaKTEepPUCTHKH, HAKPECIUTH
KBaHTpOH (B MacmTali), B SKOMY JDKEpeloM CBiTia 30Yy/DKEHHS € JayroBa Jammna. J{ias akTMBHOTO
eJIEMEHTa 3 JOBXKUHOI0 90MM 1 liamMeTpoM 6MM po3paxyBaTH MiHIMaIbHYy pO301KHICTh Iy4Ka, HOTo cTamy
NEPETBOPEHHS 1 MOKAa3HUK SKOCTI My4yKa, SIKIIO MpH poOoTi nasepa AE cCHOTBOpIOETBCS B MO3UTUBHY
JH3Y 3 ONTUYHOIO CHJIOO 3 IOMNTPii, a BiAICTaHb MIX JI3epKasiaMu pe3oHaropa 0,3m. .



4. BU3HAYUTH ONTHUYHY CWIJIy TEIJIOBOI JIiH3M aKTUBHOTO €JIEMEHTa Jia3epa Ha ITpii-aJroMiHi€eBOMY
rpaHari, JJIETOBAaHOMY HEOJUMOM, HerepepBHOi nii. AE mae po3mipu: nosxuny 100mMM i miameTrp 7Mm,
BIJICTaHb MIX J3€pKaJlaMU pe30HaTopa IOPIBHIOE MOJBIHHIN (pOKyCHIHM BincTani TernoBoi JiH3u AE,
pe3onatop cumerpuuHuii. AE 30y/DKyeThCsl CBITJIIOM HAIiBIIPOBITHUKOBUX JIa3€piB 3 JOBKMUHOIO XBUII
A=0,81MkM; B HhOMY BuAuIsgeTbes 150BT TemnoBoi moryxkHOcTi. Bu3HauMTH niameTrp reHepoOBaHOTO
My4yKa Ha J3epKajiax, Horo po30iKHICTb, CTaly NEPETBOPEHHS 1 MOKA3HHUK SKOCTI.

5. Jlazep Ha iTpiif-aTrOMiHIEBOMY TpaHaTi, JETOBAaHOMY HEOJMMOM, HETepepBHOi aii. B #ioro pesonaTopi
PO3MIIIEHO Ha OJHIM OCi /1Ba KBAaHTPOHH, aKTUBHI €JIEMEHTH SIKUX MAIOTh PO3MIpH: JOBXKHHY I0MM i
niamerp 6MM. Ilig yac poOOTH BOHU CIIOTBOPIOIOTHCS B MO3UTHBHY JIH3Y 3 (POKYCHOIO BIJICTaHHIO M.
Pe3onarop cumerpuynuii. BusHaunTu miamMeTp reHepoBaHOrO My4yKa Ha J3epKajiaxX, HOro po30LKHICTH,
CTaJly TIEPETBOPEHHS 1 TOKa3HUK SKOCTI.

6. Po3paxyBaTu pe30HATOp HEOJUMOBOIO Ha ITPi-aJlOMIHIEBOMY I'paHaTi Jiazepa HENepepBHOI Iii 3
noTyXHICcTIO reHepanii P=250BT, sxuii 30yKyeTbes IPOMIHHAM JIIOIHUX JIa3€PiB.

B po0oTi BUKOHATH HACTYIIHE:

-BUOpaTH JOBXKHUHY CTPWXKHS aKTMBHOI'O CEpeNOBHUINA, SKIIO Horo aiaMerp 2a=7MM, CIPOEKTyBaTH
OCBITJIIOBaY 3 MaTPUISIMU JIIOIHUX JIa3€piB, KOTP1 MAtOTh JOBXKUHY 10MM.

-BU3HAYUTH KOC(IIIEHT BITOUTTS BUXITHOTO JI3€pKaa;

- BU3HAYUTU PO3O1KHICTh T€HEPOBAHOTO JIA3EPHOIO My4YKa, HOro SIKICTh 1 CTAIy MEepEeTBOPEHHS.

Binomo: mo ko"®°=0,1cm™, Lwe=820 Br/cMm?, mikimmmsi BTPAaTH aKTUBHOTO cepenoBHIa p.=0,002 cm?, a
MOKa3HUK 3aJoMJIeHHs nopiBHIOE N=1,84; r1=0,995, AE npu poOoTi J1a3epa CriOTBOPIOETHCS B JIiH3Y 3 F=
0,5M, a HOro pe3oHaTOp CUMETPUYHHUM.

7. B HEoquMOBOMY Ha iTpiii-aJIFOMIHIEBOMY T'PaHATI JIa3epi, IKUH MPAIIOE B HETIEPEPBHOMY PEIKUMI 1 Ma€
AKTUBHUHN €JEeMEHT JOBXHHOI0 120MM 1 miameTpom 8MM, 1 ipu poOOTi Jlazepa CIIOTBOPIOETHCS B JIIH3Y 3
F= 0,4m. B na3zepi 3acTocyBaTH pe30HATOP HAMCTAOUIBHININN TIPH 3MiHI MTOTY>KHOCTI Iyuka. BuzHauntu
rapamMeTpH Iydka: KOH()OKaJIbHUIA MapaMeTp Ta Horo po30ikHICTh. Po3pobutn GokycyBallbHY cUCTEMY
JUIsl TIbOTO Ty4YKa, SKa BiAJaJeHa BiJ BUXITHOrO A3€pKaja pe3oHaTopa Ha Biactanb 0,5M, Taky 1100
chokycoBaHUU IMy4oK MaB paaiyc ropioBuHu 0,15MM. BuzHauntu rambOuHY YIiTKOCTI C(HOKYCOBAHOTO
myJKa.

8. Kisbka HEOIUMOBHUX Ha ITpiH-aTlOMIHIEBOMY TpaHaTi KBAaHTPOHIB HEMEPEpBHOI Jii BHUCTaBIICHI Ha
OJIHIM ONTHYHIM OCi, TOBUHHI I'€HEepPYBaTH CHIIBHUHN Ja3epHUU My4dok 3 moTyxHicTio N>800Bt. [lpun
po6oTi mazepa AE koXHUH CHOTBOPIOIOTHCS B JiH3Y 3 F= 0,5M. [[3epkaiia pe3oHaTopa po3MillleHi Bija
TopiiB KpaitHix AE Ha mosoBuHY BijcTaHI MiX OJMDKHIMH TOPLSIMH CYCITHIX KBaHTpOHIB. [Ipu mpomy
Bigomo, mo ko=0,08 cm, mkigmusi BTpatn AC pa=0,002 cM?, Iue = 820 Br/cm?; mopxkuna AE 100mM,
n=1,84; r1=0,995,ropui mpocsitieHi 10 rgp=0,005.

B po0oTi BUKOHATH HACTYIIHE:

-BHU3HAYUTH ONTUMAJIbHY KUTbKICTh KBAHTPOHIB ISl IOCATHEHHS 33]JaHOT MIOTYXHOCTI,

- BU3HAYUTU PO3OIKHICTH JIa3epHOTO My4Ka, HOro SIKICTh 1 CTaJly MepEeTBOPEHHS.

9. Po3poOutH 1 po3paxyBaTH ONTHYHY CXEMY BBOJY JIa3€pPHOT0 Iyyka OJHOKBAHTPOHHOrO Ja3epa B
OITOBOJIOKHO 1 BHUBOJy 13 HBOI'O, a TaKOX cXeMy (OKyCyBaHHS Ha jeranb. [Ipu mpomy BijoMo, 110
KBAaHTPOH MOYE TeHepyBaTH MaKCHMajibHy TOTyxkHicTh 400 BT, ko=0,08 cm?, Li.c = 820 Br/em?,
mkigumBi BTpatn AC pa=0,002 emd, TOpli mpocBiTieHi 1o 1yp=0,005, n=1,84; r1=0,995. [liametp
CEepLIEBUHM ONTOBOJIOKHA piBHUM 0,5MM, a ioro uncnosa aneprypa An=0,25. AE mae noBxuny 100mMM i
pu poOOTI Jlazepa COTBOPIOETHCA B JTiH3Y 3 F= 0,35Mm.

B po60Ti BUKOHATH HACTYIIHE:

-po3paxyBaTH MapaMeTpHu pe3oHaTopa i cpopMOBaHOTO B HHOMY ITy4Ka, a TAKOX CXEMy BBOJA IydKa B
OIITOBOJIOKHO;

-po3paxyBaTH 1 CKOHCTPYIOBAaTH (TOOTO HAKPECIUTH) ONTHYHY CHCTEMY BHUBOJY IydYKa i3 ONTOBOJIOKHA 1
fioro oxycyBaHHS Ha JI€Talb 3 AlaMeTPoM COKycoBaHOTro myuka 0,4MM.



10.Po3paxyBaTs OTYXHICTb JIJa3€pPHOT01 TeHepallii Ta eHEPreTUYHI XapaKTePUCTHKH JKEpPea KUBICHHS
CO2 —nnasepa 3 TEIUIOMPOBITHUM OXOJIO/KEHHSM TpyOUYaTOi KOHCTPYKIIIi MOTYKHICTIO Prew =750 B, sikuii
renepye mydok TK TEMoo. ITpu upomy Bigomo, mo ko"*° =0,005 cM™, mKimmuBi BTpaTH akTUBHOTO
cepenouma pa=0,0001 cM?, Pua/L=400 Br/m, enextpoontuunmii KKJI me,=0,21, E/p=8B/cm-Topp,
r1=0,98.

B po6oTi BUKOHATH HACTYIIHE:

-BU3HAYUTH XIMIYHUH CKIIaJ i pO3MipH aKTHBHOTO CEPEIOBHIIA — JIOBXKHHY 1 liaMeTp TpyOKH;
-00YHCITUTH MTPO30PICTh BUXITHOTO 3E€pKaa;

-po3paxyBaTH MMOTYKHICTh HAKAYKH, BEIMYUHY CTPyMY 1 HalIPyTH.

11.Po3paxyBatu pe3onatop CO; —mazepa 3 TEIUIONPOBIJHUM OXOJOPKEHHSIM TPyO4yaToi KOHCTPYKIIil
HOTYXHICTIO Prey =500 BT, B sikomy dopmyerbes mona TEMoo. [Ipu 1ipomy BizoMo, Pua/L=400 BT\Mm,
enextpoontrunnii KKJ| Meo=0,21, ko"*° =0,005 cm, mkigmmpi BTpaTH akTUBHOrO CcepeIOBHINA
pa=0,0001 cm2,

B po0oTi BUKOHATH HACTYIIHE:

-BuzHaunTu XiMIYHHMM CKJIaJ] 1 pO3MIpH aKTUBHOT'O CEPEIOBUINA — JIOBXKHUHY 1 1aMeTp TpyOKH;
pO3paxyBaTH KpUBHUHY JI3€pKajl pe3oHaTopa 1iX JiaMeTpH;

-00YMCIIUTH NTPO30PICTh BUXIIHOTO JA3€pKaa;

-BU3HAYUTH PO3O1KHICTh MydKa, HOT'O MOKA3HUK SKOCTI 1 CTATy MEPETBOPEHHS.

12.Po3paxyBaTil Pres, 0OrpyHTYBaTH BUOIp pe30oHATOpa TEMJIONPOBIAHO oxosomxkyBaHoro CO2 — nmazepa
maHapHoi kKoHCTpyKIii (Slab — laser). Jlazep mae enexTpoau 3 Twiomiero a X L 1 BUCoTa mpocTopy Mix
eNeKTpoJaMu, B sikomy ropuTh BY — pospsnm, b. Po3paxynkm mnpoBecTH misi ja3zepa 3 TaKUMU
mapamerpamu: eHepropkiag o=50 Br/em®, a=4 oM, L= 100cm, b= 0,2cm, enextpoontrunmii KKJI
Neo=0,24, T11,c=1200 B1/cM?, mIKiumBi BTpaTH akTHBHOTO cepeoBuma p,=0,001 cm™.

B po6oTi BUKOHATH HACTYITHE:

-po3paxyBaTH Prey;

-00rpyHTyBaTH BHOIp pe30HATOpPA-CTIMKUN YW HECTIMKWN, BU3HAYUTH T€OMETPUYHI MapaMeTpu HOTro
J3epKaJl 1 TEOMETPUYHI XapaKTEPUCTUKU TEHEPOBAHOTO ITy4Ka;

-pO3pOOUTH ONITUYHY CHCTEMY, sIKa (OpMye KOMIIAKTHHUM Tepepi3 MmydKa.

13.Po3paxyBaryu MOTYXHICTh JIa3€pHOT0i IeHEpallii Ta eHePreTHYHI XapaKTEPUCTHKH JDKEpEea KUBJICHHS
COgz-nazepa 3 MBUAKOK OCHOBOI MPOKAYKOI, SKIIO NOBXKKUHA AC CTaHOBHTH 2M, a jla3ep IeHepye Ha
Moai TEMoi. Ilpu mpoMy BiloMO, IIO NMHATOMHUN €HEPrOBKIA] CTAaHOBUTH G=3 Br/cm®, E/p=10B/(cm
Topp), p=20 Topp, enexrpoonTtuunnii KKJI Neo=0,2; ko"*°=0,02 cM%, pac.=0,0001 cm2.

B po6oTi BUKOHATH HACTYITHE:

-BU3HAaYUTH XiMiyHMM ckmag AC 1 giameTp TpyOKu, MO SIKiH BOHO MPOKAYYETHCS, HAKPECIUTH
MPHUHIIMIIOBY CXEMY pE30HaTOpa.

-po3paxyBaTh Puax, BETHUHUHY CTPYMY 1 HAPYTH, MPEACTABUTH 3aTEKHICTD Pres=F(luax).

14.Pozpaxysatu pezonarop COz-n1a3epa 3 MIBUAKOI OCbOBOIO MPOKAYKOIO 3 MOTYXKHICTIO reHepauii Pren
=2000BT. Ilpu oMy BiZOMO, IO MUTOMHI €HEProBKJIaJ CTAaHOBUTH G=5 BT/cM3, enexTpoonTuyHHit
KKJI 1e0=0,2, ko Makc=0,01 cm?, pac.=0,0001 cm™?, nazep renepye na momi TEM1o, Henpo3opi A3epkana
pe3oHaTtopa MarTh koedimieHT BigoutTs 0,98.

B po60Ti BUKOHATH HACTYIIHE:

-BusHaunTti XimMiuHUH CKJIaA 1 pO3MIpH aKTUBHOTO CEPEIOBMIIA, SKIO BOHO MPOKAYY€ETHCS MO TPYOLI 3
KPYIJIUM Tepepi3oM;

-00UYMCIUTH KPUBHHY JI3€pKall pe30HaTopa 1 Horo NpUHLIMIIOBY CXeMY, IPO30PICTh BUXIHOTO JA3€pKaa;
BU3HAYUTU PO30IKHICTH MTyUYKa, Oro MOKa3HUK SKOCTI 1 CTally NEpEeTBOPEHHS;

15. Po3paxyBaTu MOTY>KHICTh JIA3€PHOTO1 I'eHepallii Ta eHepreTUYHI XapaKTePUCTHKH JKepea KUBJICHHS
COz-nazepa 3 MIBUIKOIO MOMEPEYHOIO MPOKAUYKOI 3 MOTYXHICTIO reHeparii Prex>5000BT. IIpu mpomy
BiZIOMO, 1110 TTUTOMUI €HeproBKIaj cTaHoBUTh 6=5 Br/cM®, E/p=12 B/(cM Topp), p=35 Topp, lnac=150
Br/cm?, Ko"*°=0,012 cm™, mxigmisi BTpatu akTuBHOTrO cepenoBuina p.=0,0001, Bucora pospsamxy H=4
CM, HETpOo30pi A3epKalia pe3oHaTopa MatoTh KoedirieHT BiaouTTs 0,98, nazep renepye Ha Moai TEM ;.



B po60Ti BUKOHATH HACTYITHE:

-BU3HAYUTH PO3MIPH aKTUBHOT'O CEPEOBHUIIA, HOT0 XIMIYHHUNA CKIA;

-pO3paxyBaTH MOTYKHICTh HAKAYKH, BEJIMYMHY CTPYMY 1 HAIIPYTH, IPEACTaBUTH 3aNSKHICT Pren=f(luax);
-HaKpECIUTH MPUHLIUIIOBY CXEMY PE30HATOpa 3 aKTUBHUM CEpPEIOBHUILIEM.

16. Po3paxysaru pe3onarop COz-nazepa 3 MBUIKOIO MOMEPEYHOIO MPOKAYKOIO 3 TOTYXKHICTIO TeHepallii
Pres =3000BT. Binomo, m0 Iuac=150 Br/cm?, ko"¥°=0,012 cm™, mkimmBsi BTpaTi aKTHBHOTO cepeoBHINA
Pa=0,0001, Bucora po3psay H=3 cm, mazep reaepye Ha moai TEMu1.

B po6oTi BUKOHATH HACTYITHE:

BHU3HAYUTH PO3MipH aKTUBHOT'O CEPEIOBHINA, HOTO XIMIUHUH CKIIaI;

OOYMCIIUTH KPUBHHY J3€pKall pe30HATOpa i MPO30piCTh BUXITHOTO J3epKaa;

BU3HAYUTH PO30IKHICTP ITyUYKa, Or0 MOKAa3HUK SKOCTI 1 CTally IEPETBOPCHHS;

-HaKpeCIUTH MPUHIUIIOBY CXEMY PE30HATOpa 3 AKTUBHUM CEPEIOBHUIIIEM.

17.Po3paxyBaTs IOTYXXHICTh JIa3€pHOT01 TeHepallii Ta eHepreTHYHI XapaKTePUCTUKHU JPKepesia )KUBICHHS
1 mapameTpu HecTiiikoro pezoHaropa COz-na3epa 3 HIBHAKOI MOMEPEUYHOIO NMPOKAYKOI 3 MOTYXKHICTIO
reneparii Pres>4000BT. Bimomo, mo Bucota pospsay H= 4cM, oua=5 Br/em®, E/p=12 B/cm Topp, p=30
Topp, KK Neo= 0,2, Ko max=0,012 cm™}, mkinnmsi BTpaté akTHBHOTO cepeioBuina p.=0,00012, Henposopi
J3epKajia pe3oHaTopa MarTh KoedimieHt Bigoutts 0,98.

B po0oTi BUKOHATH HACTYIIHE:

-BU3HAYUTH PO3MIPU aKTUBHOI'O CEPEOBHINA, HOT0 XIMIYHHNA CKIIa;

-po3paxyBaTHPyax, BETMYMHY CTPYMY 1 HAPYTH, TPeACTaBUTH 3aTeKHICT Pren=T(lxax);

-HaKpECIUTH MTPUHIIUTIOBY CXEMY pPe30HATOpa 3 aKTHBHUM CEPEIOBHUIIIEM.

18.Po3paxyBaru HecTiiikuii pezoHaTop CO2-na3epa 3 MBUAKOIO MOMEPEYHOIO MPOKAYKOIO 3 MOTYKHICTIO
rereparii Pres =3000Bt. Bimomo, mo Bucora pospsay H= 4cm, muromuil €HEproBKjaj CTaHOBUTH
Oua=5BT/CM>, KK Neo= 0,2, Kowax=0,012 cM™, mKimmBi BTpPaTH aKTUBHOTO cepenoBuia p,=0,00012,
HETIPO30pi J3epKayia pe3oHaTopa MaroTh KoedimieHT Biagoutts 0,98.

B po6oTi BUKOHATH HACTYITHE:

- BUBHAYUTH PO3MIPH aKTUBHOTO CEPEIOBUIIA, HOr0 XIMIYHUHN CKIIA];

- O0YHMCIIUTH KPUBUHY JI3EPKaJl 1 ONTUMaJIbHE 301IBIIICHHS Pe30HATOPA;

- BUBHAYUTH PO30ODLKHICTh ITyYKa, HOT0 MOKA3HUK SIKOCTI 1 CTaTy TIEPETBOPCHHSI;

- HaKpECJIUTHU MPUHIMIIOBY CXEMY PE30HATOPA 3 aKTUBHUM CEPEIOBUIIIEM.

19.bararokananpamii CO2 nazep 3 noryxHicTio reHepariii 1800BT. Bizomo, mo TpyOka okpemoro kaHaja
Mae posMipu: 1=900MM, Diopn=10MM, Tsr=8MM; Ko =0,02 cml, mkifymmBi BTpaTH aKTHBHOTO
cepenopuma P,=0,0001 el koedilieHT BiAOUTTS riayxoro m3epkana (0,98, muToMa NOTYXHICTh
rerepanii — 80 B1/m; kaHau reHepyIOTh HEKOT'€PEHTHO.

B po0oTi BUKOHATH HACTYIIHE:

-po3paxyBaTH HOro aKTUBHMI €JIEMEHT, pajJilyc KPUBHHU JA3€pKall 1 MPHUHLHUIIOBY CXEMYy PE30HATOPA;
PO301KHICTD JIA3EPHOTO MyYKa, CTally IEPEeTBOPEHHS 1 MOKAa3HUK SKOCTI,

-00YHCIIUTH ONITUMAJILHUN KOe(IIli€HT BIMOMTTS BUXIHOTO JI3epKalia;

-BU3HAYHUTH JllaMeTp c(POKYCOBAHOTO MyUKa, SIKII0 (GoKycyBaiabHa JiH3a Mae F=200mm.

-HaKpECIUTH MPUHIIUIIOBY CXEMY pe30HaTOpa 3 aKTUBHUM CEpPEIOBUIIEM.

20. HeonumoBuii Ha iTpiii — aJIlOMiHIEBOMY I'paHarti jia3ep HenepepBHOi 1ii Mae noBxuny AE 120mMm. B
fioro kBaHTpoHI MokHa BcraHoBUTH AE 3 miamerpom 8mm, a6o 12mMm. AE mpu poOoti mnazepa
CHOTBOPIOIOTKCS B iH3Yy 3 F=1M Ta F=0,75M, BinnoBiaHo.

- 13 JBOX 3alpoIllOHOBAaHMX CTPWXKHIB BHOEpITh TakWii, SKUM 3a0e3meuye MEHIly pO30DKHICTD
TeHEepOBaHOIro MyyKa, o0rpyHTyiTe Bar BuOGip 1 10BeITh 116 00UNCIICHHSM;

- BU3HAYUTHU PAJIiyC JIa3epHOro Iy4Ka Ha J3epKanax 1 ix pajiyc;

- po3paxyBaTd PO301KHICTh JAa3epHOrO IydKa, MOPSAIOK CTapuIoi MOJH, siIka BUXOAWUTH B IeHepalliio,
BU3HAYUTH MOKA3HUK SKOCTI 1 CTally MEPETBOPEHHS.



Po6ouy nporpamy HaBuyanbHOI gucumnainm (cunabyc):
CKnapaeHo AOUEHT, K.T.H., AoueHT, Karnak Onekcin AmuTpoBuy

YxBaneHo Kadpenpoto JSlazepHoi TexHIKM Ta i3UKO-TEXHIYHUX TexHoNOril (MpoTokon Ne 5 Big 17.11.2023)

Morog)xeHo MeToaAMYHOK KOMICIEID IHCTUTYTY MaTepiaio3HaBCTBaA Ta 3BaptoBaHHA im.. €.0.MNaToHa
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